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ENCINEERING NEWS. 
THE MOST APPALLING CATASTROPHE in the his- 


tory of mankind, due to the failure of the works of 
man, and one of the worst of great catastrophes due 
to any cause whatever, will make last week forever 
memorable. The circumstances of this disaster 
are too important and too intricate to be briefly 
summurized here, and are given elsewhere as com- 
pletely as we are able to give them in this issue, 
with as careful an analysis as we can now make of 
the causes which led up to it, which may be 
briefly summarized in these words: The dam was 
originally (nearly half a century since) well con- 
structed by good engineers for a useful purpose. 
It was patched up ten years ago, without any pub- 
lic supervision, under charge of an engineer who is 
even now not generally known to the profession, 
to make a pleasure ground for a hunting and fish- 
ing club, in a way which left it too weak for the 
duty imposed upon it, and hence was unquestiona- 
bly defective and bad. How defective and how bad 
the meagre details do not allow us to say, and hence 
it would be unjust to assume that the work was 
done more carelessly or unwisely than has hap- 
peped in the case of many other works, built under 
the supervision of very eminent engineers. The ap- 
palling consequences of the disaster should not lead 
us to forget that no degree of care or skill will ab- 
solutely ensure the stability of such work, and 
hence that the club which built this dam, and their 
engineer, may have in fact taken all the care 
which good engineers, in advance of this terrible 
event, would have ventured to say was essential. 
They are entitled to the benefit of this doubt until 
the contrary is proved; but the circumstances so far 
made public, so far as they can indicate conclu- 
sions, have an ugly look. It makes the terrible 
event additionally painful that, if it be not a dis- 
grace to American engineering, which we do not 
think it is, it isa disgrace to our methods of pub- 
lic. administration, that so terrible an engine of 
destruction should have been so carelessly built and 
kept under such inadequate suvervision. 


THE LOSS OF LIFE is still difficult to estimate, 
and probably wili never be exactly known within 
several hundred, but as nearly as we can gather, 
the largest estimates now current are much more 
_likely to be correct than the smaller ones. For 

reasons élsewhere more fully outlined, it seems to 
us quite certain. that the loss of life cannot have 
been less than 10,000, that it is very possibly 45,006 


and that it may even rise as high as 20,000. Un 
fortunately, there hax been no accurate census of 
the valley since 1880, since which date the popula- 
tion has been increasing at an exceptionally rapid 
rate ; but ina general way it seems to be clear that 
there were 40,000 people living in the “Valley of 
Death,’’ as it has been well rechristened, while the 
most detailed estimate which we have seen places 
the population when the disaster occurred at 54,850 

Had any iarge proportion of this vast multitude 
survived, it would have led to enormous crowds 
about the point of greatest interest and population, 
Johnstown, whereas it was very notable that the 
number of survivors was quite small in comparison 
with the outsiders who flocked in as soon as any 
means of communication wasestablished. Whether 
the real loss be 10,000 or 20,000, however, does not 
greatly affect the awfulness of the disaster, as will 
be seen in part from the list of prior great disasters 
which we give elsewhere,with fuller details, incapa 

ble of proper summary here. 


THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was a collision May 31 between special and a 
wrecking train on the Dayton, Fort Wayne & Chi 
cago Railway, near Coalton, O. A train leaves 
Coalton every morning carrying miners to the 
mines of the Corwin Coal Co. A wrecking train 
was expected from Wellston; but as word was re- 
received that this train had not left Wellston, the 
miners’ train started, being backed up the track. 
The collision occurred on a curve. The wrecking 
train had 2 coal cars filled with ashes in front of the 
engine, and these telescoped the caboose of the other 
train ; 3 men were killed and 10 seriously injured. 
The accident was apparently due to careless man- 
agement.— A crossing accident occurred June 1 at 
East Hartford, Conn.,on the New York & New 
England Railway. <A heavy west-bound freight 
train was unable to stop at the proper place, east of 
the yard, on account of the grade, and ran into an 
east-bound train from Hartford, which had to cross 
the west-buund track to reach the main line. One 
man was killed and the engine and 13 cars were 
wrecked. Proper protection of the crossing, or the 
use of -continuous freight-train brakes might have 
averted this accident. 


THE FLOODS AND WASHOUTS are too numerous to 
be given on this page, and a long account will be 
found elsewhere. The failure of the dam above 
Johnstown, Pa., caused the most disastrous flood, 
and in this connection we notice the failure of the 
dam of the water-works reservoir at Santa Paula, 
Cal., soon after the water had been turned in, and 
the Mokelumne dam, near Lancha Plana, Cal., 
known asthe Westmoreland dam.——The failure of 
the dam of the upper reservoir at Littleton, N. H., 
on May 21, is said by local reports to have been 
caused by the water soaking into the earth bank. 
The breach was about 20 ft. wide by 20 ft. deep, and 
the volume of water rushed down to the lower res- 
ervoir. The lower dam is of stone, and resisted the 
pressure, the water falling over its crest. 





BRIDGE ACCIDENTS have been very numerous this 
past week, owing to the serious floods and storms. 
It is impossible to approximate the total number, 
but the following notes, taken from our exchanges, 
give some of the principal bridge wrecks: A num 
ber of highway bridges around Hornelisville and 
Friendship, N. Y.; iron highway bridges at 
Dalton and Dansville, N. Y.; railway bridge on 
the Buffalo branch of the Delaware, Lack- 
awanna & Western Ry. at Waverly, N. Y.: 
bridges on the Western New York & Penn- 
sylvania Ry. near Corning, N. Y.; railway bridge of 
the Northern Central Ry. at Watkins, N. Y.: 2 
bridges on the Fall Brook Ry.; 2 bridges at Olean, 
N. Y.—In Pennsylvania : railway bridges at Bel- 
videre, Menges Mills, Milton, and Montgomery ; 
8 railway and highway bridges at Lewiston; 
7 bridges at Shamokin; Juniata river bridges at 
Mifflintown, Mexico, Port Royal, and Thomson- 
town : also bridges at Bolivar, Nineveh, Johustown, 
Everrett, Granville, Keating, and Sinnemahoning. 
Trestle at Easton, Pa.,; 5 new county bridges near 
Bedford, Pa.; 5 bridges on the Northern Central 
Ry. Several bridges near Sunbury. — In Mary- 
land: the Western Maryland Ry. has lost 8 bridges 
between Sensheim, Pa., and Gunpowder Falls, Md.; 
9 bridges in Frederick Co.; Monocacy river bridges ; 


bridges at Loudoun, 
Sheperdstown. In all 
have 


Point of Rocks, Laurel and 
, 64 bridges are reported to 
been destroyed ——At Washington, D. C., 2 
spans of Lony bridge In Virginia: 
Petersburg and Fredericksburg, and several 
on the Chesapeake & Ohio Ry. In West Virginia, 
the West Virginia Central Ry. lost 3 bridges 


beideen at 


bridges 


THE FOLLOWING 
be washed 


RAILWAY BRIDGES are reported to 


away or not safe to use: Pennsylvania 


Railroad: Granville bridge, Juniata river, about 
3 miles west of Lewistown Junction and 169 miles 
from Philadelphia. Four spans washed away 
Bridge 640 ft. long: built in 1887 Mayes bridge, 
Juniata river, 171 miles from Philadelphia, Whole 


bridge wrecked. Five spans, 649 ft. long; built in 


1860.— Manayunk bridge, Juniata river, 2 miles 
west of McVeytown, and about 176 miles from Phila 
delphia. Whole bridge wrecked. Five spans 640 
ft. long: built in 1871. Petersburg bridge 


Shafer’s Creek, about 1 mile west of Petersburg, 


and 209 miles west of Philadelphia. Whole bridge 
reported wrecked, but 2 spans are known to be 
down ; 156 ft. long; built in 1887. Viaduct bridge 


Conemaugh river, about 8 miles east of Johnstown 


and about 273 miles from Philadelphia. Single span 


of stone arch reported to be washed away ; 80 ft 
long; built in 1832 by the State South Fork 
bridge, Conemaugh river, near South Fork, 159 
miles from Harrisburg and 264 miles from Phila- 
delphia. Two spans, iron girders; washed away; 
built between 1886 and 1888. Little Conemaugh 
bridge, No. 6, Conemaugh river, just east of Johns 
town, 170 miles from Harrisburg and 275 miles from 


Philadelphia. 
destroyed ; 
Railroad ; 


Two spans of iron girders ; entirely 
built in 1869 Philadelphia & Erie 
Montgomery bridge, North Branch (Sus 


quehanna), 22 miles from Sunbury, a large bridge; 
washed away; new one to be built Philadelphia 
& Reading Railroad; Sunbury bridge, Susque- 


hanna, on the Williamsport Branch; 14 spans, 2,600 
ft. long. Three spans carried away ; built in 1883 ; 

cost from #8,000 to $10,000a span; a single-track 
bridge. Milton bridge, Susquehanna, 
bridge (Howe truss), built in two portions, 8 
spans, about 1,250 ft. long. Completely destroyed ; 
built in 1876.——Muncy bridge, Susquehanna, Wil 

lamsport Branch; 6 spans, 1,003 ft. 
Washed away: built in 1876. 


wooden 


long, wooden. 


THE PROPOSED MISSISSIPPI RIVER BRIDGE at New 
Orleans is of course being strongly opposed by the 
navigation interests there. The Mississippi River 
Commission held a meeting at New Orleans, May 27, 
and heard testimony from various witnesses. The 
steamship men were unanimous in their belief that 
if a bridge were built, the site should be above the 
city; while the river steamboat owners were sure 
that some point below the city was the proper site 
for the bridge. 


’ 


A “SUBMARINE BRIDGE” is proposed between 
Sweden and Copenhagen by a Swedish engineer, Mr. 
RUDOLPH LILLEJEGRIST. The distance miles 
and the proposed structure would join Elsinore to 
Helsingborg by a bridge made up of 100-ft. spans 
carrying a single line of rails. It is to be sub- 
merged sufficiently to allow ships to pass over it. 
The bridge would be encased in a double tube, 
with an outer skin of iron and an inner one of steel, 
and the space between the shelis filled with con- 
crete. Itis foreseen that the outer shell might rust 
away in time, but it is believed that the concrete 
would remain intact and protect the steel. The 
piers would be ordinary caissons, filled with con- 
crete and placed 100 ft. apart. The tubes would rest 
on these piers, and the girders would take a bear 
ing on blocks inside the tube immediately over the 
piers. The tube would be floated out in 100-ft. 
lengths and lowered to place, and a massive collar of 
concrete put over the joints. Pontoons, with legs at 
each corner, worked by hydraulic rams, so as to give 
a stable platform, would be used in sinking the 
tubes. The estimated cost of the submerged work 
is about $3,500,000, not including the tunnel ap- 
proaches. 


is 2% 


THE SOUTHERN PAciFic RAILWAY is doing a very 
sensible thing in making some practical experi- 
ments on the question of what is the best form for 
the head of rails, by planing the heads of a number 
of rails to a variety of different forms. Thus it 
planes off the rail corners to }4, 4, %, and %-in, 
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corner radius, planes some of the sides vertical and 
some flaring outward, ard planes completely away, 
on some of the rails, half or more of the tread bear- 
ing. In this way it is expected that definite indi- 
cations will be given of what is the true form, and 
no doubt correctly ; although the report of the Am. 
Soc. C. E. Committee on the ** Proper Relation of 
Rail and Wheel Sections,’”’ which will be out shortly, 
and shows substantial unanimity among engineers 
and rail men, will make this largely a work of 
supererogation. 


THE MANHATTAN ELEVATED RAILWAY is now lay- 
ing 90-lb. rails exclusively, its original standard 
having been 50 and 56 lbs. It has recently con- 
tracred at Bethlehem for 1,500 tons of such rails at 
$28, receiving $18 for its old steel rails. Thus the 
exchange costs only 810 per ton apart from the 
increase of section. The Manhattan already has a 
large mileage of 90-lb. rails in its track, and the 
improvement resulting therefrom has been very 
marked. It is chiefly using with these rails the 
Fisher bridge joint, but is also putting in some long 
angle bars. It has abandoned as useless the cutting 
of rail ends to a bevel. The reports recently pub 
lished that it was about to use or experiment with 
iron ties, of any kind, were without any foundation. 


FIVE THOUSAND TONS OF IRON have just been sold 
at Cleveland for $13.60 a ton, and the market is in 
despair. It came from Chattanooga, and, at the 
price charged, the iron could not net the Tennessee 
foundry men more than $10 a ton. Gov. BRown, 
the President of the Tennessee Coal & Iron Co., is 
reported to have said the manufacturers expect soon 
to sell iron at $8 to #9aton. It costs to send iro: by 
rail from Alabama points to New York about 33.75. 


THE ILLINOIS STEEL COMPANY, recently formed 
by the consolidation of three of the great steel 
making companies whose works are located near 
Chicago, will have the greatest capacity of any 
steel works under ove ownership in the world. 
The Krupp works at Essen employ more men, but 
as they carry on all the processes of production in- 
cluding the mining, their outnut of finished pro- 
duct is less. The Illinois company can employ 
10,000 men, and the total annual capacity of its 
works is 850,000 tons pig-iron, 975,000 tons steel in- 
gots, 900,000 tons steel rails, 50,000 tons structural 
shapes, 50,000 tons wire rods, 60,000 tons merchant 
bars, 40,000 tons railway splices, and 15,000 tons 
nails. 


THE PEOPLE’s RAPID TRANSIT Co., of New York, 
proposes to build an elevated railway from the 
Battery to Tarrytown. It has served notices on u 
large number of owners of property which lies in its 
proposed path, but beyond this, little is known of fu- 
ture prospects. Their plan is to buy property through 
the centers of blocks and build tracks through or 
over these buildings. The company expects to rent 
these buildings and to borrow money for construc- 
tion on the real estate. 


THE IvES STREET PAVING BILL, just signed by 
Governor HLL, authorizes the exvenditure of $3,000,- 
000 for street paving in New York, at the rate of 
$1,000,000 per year from date. As #400,000 is already 
appropriated for this year, this addition makes 


#1,400,000 available. The work will be under the 
control of the Commissioner of Public Works. 
Ex-Commissioner NEWTON estimated that it would 
take about $6,000,000 to decently pave this city ; and 
that even then the utmost care would be required 
to make that amount reach over the part of the city 
most in need of pavements. What is now most 
wanted, however, is another bill putting a stop to 
the constant breaking of pavement for laying all 
manner of pipes, conduits, and wires. How this is 
to be done is another question. 


THE ORDNANCE SURVEY OF SCOTLAND, an area of 
30,902 square miles, has been completed excepting 
the counties of Wigtown, Kirkcudbright, Edin- 
burgh, Haddington, Fife, and Kinross, which will 
have to be resurveyed on the 1-2500 scale. Maps of 
parishes on the 12500 scale have been published, 
and the whole of Scotland is published on the 1-in. 
scale in outline, and the area published with hills 
is 26,469 square miles, of which 1,243 square miles 
were published during the year. The survey of the 
towns in Scotland is completed. So says the pro- 
gress report of Dec. 31, 1888. 


PROPOSALS FOR MAKING MAPS of Cuyahoga Co., 


Ohio, will be received by the County Commissioners 
up to June 27. These maps, and tracings of them, 
are to be used for the decennial appraisement of 
real estate. Wm. B. Brew, Clerk of Cuyaboga 
Co., will furnish all particulars. A bond of $10,000 
is required if bid is accepted. 


THE HIGHEST WATERFALL IN THE WORLD is claimed 
for New Zealand, in a letter published by Mr. Mac- 
KENZIE, H. M. R., inthe Otago Daily Times. The 
fall is at Lake Ada near Milford Sound, and is de- 
seribed as falling 1,904 ft. in three leaps of 815, 751 
and 338 ft. respectivly, all in a straight line. 


THE PRESENT SEWERAGE SYSTEM OF NEW YORK and 
the best methods for improving upon existing con- 
ditions has been carefully examined into and re- 
ported upon by Mr. RUDOLPH HERING. The final 
report was handed in to the Commissioner of 
Public Works last week. 


POLES AND WIRES have been removed from the 
streets of New York to the number of 1,682 of the 
former and 1,140 miles of the latter since Jan. 1, 
1889. The Western Union Telegraph Co. is to re- 
move all of its poles from the streets occupied by 
elevated railways and to string its wires on the 
latter, 


A SAN DIEGO-JAPAN-CHINA STEAMSHIP LINE is 
contemplated as an outlet tothe Atchison, Topeka 
& Santa Fé R. R., says anexchange. If this new 
line is put into operation, there will be Pacific lines 
from San Francisco, Tacoma, and San Diego. 


THE NEW SOUND STEAMER CONNECTICUT, just put 
into service on the Providence Line, is 3481¢ ft. 
long over all, beam 48 ft. 2 ins., extreme width over 
guards 8&7 ft., depth of hold 17 ft., extreme depth 
forward 23%¢ ft., and extreme depth aft 20 ft. The 
engine was built by Cramp & Son, of Philadelphia. 
It is a compound oscillating engine, with cylinders 
561¢ and 104 ins. diameter, and 11 ft. stroke. The 
engines are said to be the largest of this type ever 
built in this country. At full speed of 30 turns 
per minute, and 110 ibs. steam-pressure, the engines 
are expected to develop 5,500 H. P. The boat has 
feathering paddle-wheels 28 ft. diameter, and 12 
buckets, each 14 x 444 ft. The designer of the Con- 
necticut and its engines was GEORGE B. MALLORY, 
M. Am. Soc. C. E. . 


THE CITY oF PARIs has beaten her own record for 
the fastest time forone day of ocean steaming in 
her trip from Liverpool ending June 5 _ In her pre- 
vious fast run, she made 511 miles in 24 hours. This 
time she made one day’s record of 515 miles. 


VESTIBULE CAR PATENT LITIGATION is not yet con- 
cluded. The Pullman company has now sued the 
Wagner company to restrain it from using the ves- 
tibule as a completed device, a patent having been 
issued to Gro. M. PULLMAN for the improvement 
after a two years’ delay in the Patent Office. If 
successful in this suit, it is believed that the Wag- 
ner company will be prevented from using the ves- 
tibule improvement or any substitute therefor. 


EXCESSIVE SWITCHING CHARGES, made by the New 
York, New Haven & Hartford company to the 
trunk lines with which it connects, are being inves- 
tigated by the Connecticut legislature. It is pro- 
posed to pss a general law by which,when the man- 
agers of any two companies cannot agree upon a 
tariff of rates for transferring cars from one road to 
the other.either may appeal to the Railroad Commis- 
sioners, who shall fix upon an equitable charge for 
the service rendered. 


THE COMPETITION OF THE CANADIAN PACIFIC 
with the other transcontinental railways is now 
being investigated by the Senate Committee on In- 
terstate Commerce. After their session in New 
York they went west over the Canadian Pacific, and 
are taking testimony in Seattle and the other chief 
commercial cities of the far Northwest. Of course 
the shippers and business men there are clamorous 
for Canadian competition, especially as they have al- 
ready yoted large subsidies to companies which are 
building to a connection with the Canadian Pacific 
at the international boundary, atd have invested 
heavily in their securities. Altogether, the advo- 
cates of “free tra‘le in railway traffic” seem to be 
having things all their own way. 


AN INDICTMENT for violation of the Inter- 
state Commerce Law has been brought by the 


Federal Grand Jury at Chicago against ALrx. 
MACKEY, General Freight Agent of the Michigan 
Centra] Railroad, and several subordinate officials. 
It is claimed that the indicted parties gave a cut 
rate to the firm of Counselman & Day, of Chicago, 
on grain shipments last October. As the offence 
was committed before the amendments to the In- 
terstate law were in force, the maximum penalty, if 
the parties are convicted, will be a fine of $5,000, 


ANOTHER RAILWAY WAR has seemed to be not very 
far distant of late. In the Northwest the “Soo” 
and Canadian Pacific have been securing a large 
traffic, it is alleged, at secret cut rates. The Chi- 
cago, Burlington & Northern finally decided to 
meet this with an open reduction, and the other 
competitors for the Chicago and St. Paul traffic of 
course followed suit. The Burlington & Northern 
managers are severely blamed, but they declare that 
they have already presented their case to the In- 
terstate Commission, which failed to take action, 
thus forcing them to put down rates in order to 
retain their business. 

In the Southwest the Chicago & Alton is the dis- 
turbing element. Its request to be allowed to 
make a 10-cent rate on lumber from Missouri river 
points to Chicago, has been refused by the arbitra- 
tors of the Interstate Railway Association, and there 
are rumors that the Alton will soon withdraw from 
the Association. The live-stock traffic between the 
same points is also in dispute, and the Alton de- 
mands that it be given its share of the business. 
‘The warlike speeches of one of the Alton officers are 
not appreciated in New York financial circles. As 
one of the financial journals puts it: “ He is putting 
on entirely too much war paint for the good of his 
employers.” It it not unlikely that wiser and 
calmer counsels may prevail, and that the Alton 
will remain a member of the Association. 

Chairman WALKER, of the Interstate Associa- 
tion, appeared this week before the Interstate Com- 
mission, of which he was recently a member, to 
defend the Chicago & Alton for charging for live 
stock per 100 lbs. instead of by the car load. 

The prospect for a forced reduction throughout 
Kansas is somewhat mitigated by the report that 
the State Railroad Commissioners will withdraw 
from the position which they took in the Wichita 
case, as reported last week. 

Pacific coast traffic prospects are injured by the 
Southern Pacific’s notice that it intends to withdraw 
from the Transcontinental Association. ‘The Union 
Pacific and the Northern Pacific are patching up 
their difficulties, however, and will probably soon 
close a permanent agreement settling fully the dis- 
putes over the construction of competing lines in 
Oregon and Washington. 


THE CAROLINA OIL & CREOSOTE CO.’S SUIT 
turns out to have been simply the result of a quar. 
rel among the directors for control, to all appear- 
ances. All differences are now compromised and 
settled, and the affairs of the company are on a 
firmer footing than ever, The suit of Gen. MAHONE 
and others against Col.WM. P. CANADAY and others 
composing the company was tried in the U. S. Cir- 
cuit Court, on May 20, and it was disposed of ona 
basis of compromise agreeable to all parties con- 
cerned, and the suit abandoned, the injunction dis- 
solved, and the bill dismissed. 

As an immediate result of this compromise, there 
were, on this same May 20, a number of resignations 
in the board and appointments of new officers. 
Hon. WARNER MILLER, of New York, is now Pres- 
ident, vice Mr. A. A. THoMas; U.S. Senators JOHN 
R. Jonzs, of Nevada, and Jonn C. CALHOUN, of 
New York, succeeded in the board Col. E. R. BRINE, 
and Mr. R. E. Herp#&; and Mr. F. C. PRINDLE was 
appointed Superintendent and Engineer, to suc- 
ceed Mr. J. N. SEBRELL. Col. CANADAY and Hon 
D. L. RUSSELL also resigned, but their resignations 
were not accepted. As it now stands, the Board of 
Directors includes, in addition those named above 
Messrs. GEORGE West, A. A. THomMas, WM. Ma- 
HONE, and J. F. Diving. This is a strong organ- 
ization and promises even greater success than bas 
already attended the affairs of this company. 

This company is now engaged on a large contract 
for timber for use on the Nicaragna canal in its 
preliminary work at wn. This is the first 

contract, we believe, “hat has been made by the 





June 8, 1889 


The Johnstown Disaster. 





It is even now exceedingly difficult to determine, 
from the mass of telegraphic matter which has been 
sent from the scene of this week’s terrible disaster, 
any approach to the exact facts in regard to its 
cause or extent. We shall next week be able, we 
trust, to give a tolerably correct account of all the 
technical facts, at least, obtained on the ground by 
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so far been able to obtain in regard to the original 
dam is in more detail as follows: 

The construction of the dam which (in its later 
reconstructed form) has just failed,was first autbor- 
ized in 1836, but it was not til! 1839 that $70,000 was 
appropriated for it, and WM. E. Morris, Principal 
Assistant Engineer, and an able and experienced 
man, placed in charge of it, and also of the dam near 
Hollidaysburg, on the east side of the mountains, 
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The valley is narrow at the cam and widens immedi 
ately above into an extensive basin. There is solid rock 
at both endaof the dam in which channels may be cut for 
flood water discharge. Drifts and shafts were sunk to 
insure in advance good foundations, 


Plans for Dam.—Two were presented: (1) a erib dam of 
timber and stone with weir on top to pass over freshet 
water; and (2) a mound of stone and earth, made per- 
fectly water tight, raised 10 ft. above the surface of the 


Map of he!Region of the Johnstown Disaster. Cambria Co.. Pa. 


[From a county map published in 1867, when the old reservoir bad been drawn down to the dimensions shown. 


our own staff. We may be able to give some fur- 
ther details in this issue, received by wire from the 
scene of the disaster, but probably not. In the 
meantime, we make the best approach possible to a 
connected and complete account of the disaster. 

We have succeeded in obtaining from old records 
and official reports, chiefly in the library of the 
American Society of Civil Engineers, a tolerably 
exact account of the original dam, as constructed 
for the old Pennsylvania canal, in 1842, this dam 
not having been increased in height appreciably, if 
at all, when restored in 1879-81 by the South Fork 
Hunting and Fishing Club, as has been stated, but 
simply made intact again. The original work con- 
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Approximate Sketch of the Section of the O 
Dam on South Fork of Conemaugh ao 
(This sketch is constructed from the description and quantities of 
materia( used, bat is be.ieved to be sabsssa’ially correct, } 


sisted of earth filling and slate and other rock fill- 
ing in about equal proportions, with slepes of 2 to 1 
on the inside and 1 to 1 on the outside, with a rubble 
masonry heart wall laid in cement and averaging 
5 ft. thick. Ths inside of this dam was faced with a 
rubble slope wall, and the height of the water level 
above the original surface was 62 ft., the dam itself 
being continued up for some feet further, so that 
no water ever ran over it, and probably to about the 
height which the president of the company assigns 
to the reconstructed work, 69 ft. A separate spill- 
way was excavated tnrough solid rock at the side of 
the dam, for discharging the water of the lake: and 
to the insufficient dimensions of this spillway, when 
tested by the greatest raiufall ever known in that 
region, rather than to any defect in the dam itself, 
the disaster seems to be chiefly, if not wholly, due. 
The substance of the information which we have 


to the later dimensions of the reservoir.) 


which latter was a smaller dam, 28 ft. high, 1,230 ft. 
long, overflowing 450 acres, and containing 320,000,- 
000 cu. ft. of water. The estimated cost of this dam 
was $100,000. 

The west dam, which has now failed, raised the 
water 62 ft., was 850 ft. long on top, covered 400 





The dotted lines approximate 


pool, having a waste weir in solul rock at one or both 
ends of dam, 

Mr. Morris then pointed out that there are seri 
ous objections to the first plan, especially difficulty 
in uniting the body of the dam with the embank 
ment to prevent breakage under the pressure; danger 
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View of Penna. R. R. Stone Bridge at Johnstown, which resisted the flood and caused 
the jam of houses and human bodies, 


acres of ground, and stored up 480,000,000 cu. ft. of 
water, the estimated cost being $188,000, and one 
year being required for construction. For “‘a de- 
tailed description of the work” the Canal Com- 
missioners refer to the report of the engineer, W. E. 
Morris, and in that report, dated Nov. 1, 1839, we 
find the following : 

The western division of the Pennsylvania canal is sup- 
plied by water taken by feeders from the Little Cone- 
maugh river and Stony creek, which form a junction at 
this place. The valley of Stony creek is not well suited 
for a reservoir, as it has a steep descent, and in time of 
floods the stream is far too large and unmanageabie. 

The main branch of the Conemaugh has but one reser- 
voir site on it, and that would flood the village of Jeffer- 
son and the railroad. Of the other branches, tbe south 
(the one adopted] is the only one that drains sufficient 
country to furnish a certain supply. This branch, when 
gauged in September, after one day's rain, discharged in 
% hours 60,000,000 cu. ft. of water. At the same time 
there were flood marks 2 ft. higher, and a moclerate esti- 
mate of full discharge in 2% hours is 160,000,000 cu, ft. 
The best site for a dam is 244 miles from the mouth. A 
dam 62 ft. high and 860 ft. long on top, is suggested. 


of undermining base ; perishable nature of material’ 
constant repairs, etc.; and concludes that the second 
plan promises a permanent and durable dam, main- 
tainable at small expense. He then presents the fol- 
lowing estimates of quantities, showing a total cost 
of $188,000: 
400 acres clearing. 
15,000 cu. yds. found. excav. pud. ditches, etc, 


0000" “ rook “ in wastes. 
1noo* ©60—h*"— és earth embankment, 
100.000“ “ slate and stone embankment. 
206" “ puddiling about siuice. 


5,000 perches cement rubble wail. 

6,000 “ dry siope wall. 

In the annual report of the Canal Commissioners end- 
ing Nov. 30, 1852, it is stated : 

The western reservoir will be entirely finished itn a 
very short time. . . . It has been constructed in a most 
substantial manner, reflecting great credit on the con- 
tractors and engineers in charge. The sluice gates were 
closed in June, 1852; by August the water was 4 ft. deep. 

There had been some intermediate delay due to 
legal procecdings; but the dam appears, from the 


reports, to have been executed precisely according 
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to the original plans, which, from the quantities and 
some incidental notes,appear to have been for a 
structure closely resembling the accompanying 
sketch. 

The dam was thus not completed until 1852; and 
after the abandonment of the State canal, soon 
after its purchase by the Pennsylvania Railroad in 
1857, a breach developed in it, either suddenly or 
gradually, undercircumstances not yet made wholly 
clear, except that they involved no serious disaster ; 
probably by gradual abrasion of the normal water 
flow. The gap was about 150 ft. across at the top and 
extended down nearly to the bottom of the dam, 
yet still leaving enough of the old dam intact to 
retain a small remnant of the original reser- 
voir. This gap is stated to have been closed and the 
damage repaired in 1879-81, at a total cost of $17,000 
(the original estimated cost of the dam having been 
$188,000, as below detailed), a sum which would 
hardly be adequate to properly repair even a much 
smaller gap than this stated, not to speak of raising 
the original level; which latter would not only have 
been arash and dangerous procedure, without recon- 
structing the dam complete, but would have involved 
a heavy expenditure of money, however rashly done. 

The engineer in charge of the reconstruction 
of the dam is stated to have been the late 
Gen. JAMES N. MOREHEAD, in regard to whose 
professional standing and record we have no in- 
formation. He was never a member of the 
American Society of Civil Engineers nor a subscriber 
to this journal, and is not known by reputation 
to us or to a number of well-informed engineers 
whom we have consulted. Nevertheless, he may of 
course have had an excellent professional record, 
and moreover, it seems tolerably clear that the pri- 
mary cause of failure lay in no part of the work 
which he reconstructed, but in lack of sufficient 
spillway. The considerable leakage reported fragn 
the dam, however, wou!d indicate that the recon- 
struction was none too secure, as would also its low 
cost, and it may well be that its lack of the substan- 
tial solidity of the old structure aggravated the dis- 
aster by aiding the dam to go out all at once instead 
of gradually. It is now forever too late to deter- 
mine these facts with exactness, although further 
light may be shed on them by our pending investi- 
gation on the ground, or testimony at the official 
investigation. 

The excessive and phenomenal rainfall, which is 
the second contributing cause of the aisaster, and is 
more fully described below, began Thursday night, 
May 30, after several days of moderate prior rains, 
and continued almost till the dam gave way. The 
lake, although discharging its best through the 
contracted spillway, gradually rose, at the rate of a 
foot an hour, it is stated, for some hours before the 
break, implying that the crest of the dam was some 
7 ft. or so above the normal level, as the old records 
indicate, until, at 230 Pp. M., of Friday, May 31, water 
began to run over the crest. The end then was cer- 
tain, and could not be long delayed, no earth dam 
being capable of sustaining such discharge over it. 
It took half an hour for the increasing current to 
gradually cut away the earth support from the 
lower side of the rubble heart wall, and then, at 
3Pp.™M., the dam gave way. The breach once made 
was doubtless instantly enlarged to nearly its final 
dimensions, 250 ft. across. In fact, some of the eye- 
witnesses state that it ‘‘ burst with a report like 
thunder,” which it is quite possible would have been 
the effect upon the eye and ear, even if the real course 
af events was gradual but very rapid disintegration 
in the torrent. 

The above account corresponds most correctly 
with that given by intelligent eye witnesses of the 
break. A workman,who seems to have some grudge 
against the fishing company, absurdly declares that 
the dam had been leaking badly for weeks, and 
that on the morning before the disaster “jets 
squirted out for 30 ft. from the face of it,” and that 
these leaks gradually and rapidly increased until 
the whole gave way, without any running of water 
over the top. This is so far consistent with other 
facts that the dam is known to have been leaking 
for several years past, and has been the subject of 
considerable apprehension, especially since the 
spring fleods of 1888. The very fact that the dam 
is claimed by the company officers themselves to 
have been ‘“‘inspected twice a month,” by some en- 
gineers as yet unknown, tends to show that it was 
in a dubious condition, for a dam in good condition 
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has no need of such frequent inspection ; and it is 
also specifically reported that the dam was in- 
spected by Rost. L. HALLIDAY, Superintendent of 
the Lewiston & Sunbury Division of the Pennsy!- 
vania Railroad, *‘ some years ago,”’ and declared un- 
safe. But on the whole, the evidence is decided 
that it was the flow of water over the top of the 
dam, and not in any sense inability of the dam to 
sustain the static pressure of water, which caused 
the disaster. 

The dam stands about 250 ft. above the town of 
Johnstown, the valley connecting it being about 
12 miles long, counting all the bends of the chan- 
nel, or about 10 miles long by the railway. In the 
valley were situated the following places, as shown 
on the large accompanying map, which we trace 
from a county map of the region that has 
so far escaped the notice of the daily press, which 
has been circulating divers hichly inaccurate maps 
and sketches. Weadd also the census populations 
of 1880 and the estimated population of 1889 of each 
of these places: 


Town or Dist, from dam Population 

village. by valley. 188). eat’d 1889, 
South Forks.. ....... 2 miles 843* 2,000 
Mineral Point.. eee. 437* 800=. 
Conemaugh ........ .... mm 1,372* 2.500 
WOME. +... 6. wencccce | ii 637* 2,000 
Conemaugh Borough.... 124 “ 3,498 
Jobnstown............ cme 2 8,380 30,000 
tll TR | eas 2,223 
Intermediate county pop- 

ac cots sce os cian 957* 400 





Total to Penn. R. R, 
MR ice vase «tween nase 18,397 37,700 


* These are township populations. The county being 
mountainous the population is very thin, apart from the 
valley in question. 


The discrepancy between the 1880 and 1889 popu 
lation is great, but it does not therefore discredit 
the estimated present populations. Rather it tends 
to authenticate them, for there has been an enor- 
mous growth since 1880 of the manufacturing in- 
terests clustered so thickly in the valley. It appears 
to us altovether probable that its population was on 
the day of the disaster fully 37,000, including Cam- 
bria City, which was below the fine stone bridge 
(rather imperfectly illustrated herewith in a cut re- 
produced from the newspapers) which withstood 
the flood, and was speedily so choked by drift and 
human bodies as to form a second dam to drown 
out Johnstown. 

The fates which have befallen the above towns 
may be thus briefly summarized, according to the 
best information now at hand: 

South Forks, no very serious results; a few 
drowned, 

Mineral Point, “entirely wiped out.” 

Conemaugh, ‘‘almost depopulated,’ and every 
building swept away. 

Woodvale, the same. 

Conemaugh Borough, the same, but with more 
escape to the hill. 

“The average opinion of a number of 
a sion citizens is that 30 per cent. of 
? the population is lost.’’ 
Intermediate country population, mostly drowned. 

The above, when fairly considered, seems to us to 
point to a total loss of 10,000 at the lowest and about 
15,000 or even 18,000 at the highest. The last accu- 
rate census of this region being now nine years old 
and worthless, and it being generally estimated 
that about one-third of the bodies, at least, will 
never be recovered at all, being burned up, buried 
under sand and detritus, or carried down the river, 
we do not see how it can ever be expected to de- 
termine the loss much more accurately than by 
the rude process we have just used; unlessit may 
be by a census of the remaining population com- 
bined with an estimate based on the vote of the 
last Presidential election. An ominous and strik- 
ing fact is that there seem to be painfully few 
survivors around, as we have elsewhere noted, a 
fact which becomes all the more ominous when we 
remember that they would naturally congregate 
about the scene of greatest destruction, and that 
8,000 or 10,000 people standing around homeless and 
shelterless make an immense crowd and seem to 
be many more than they are. 

That the chances for life of any one in the way of 
the flood after the dam had once given way were 
very poor, is evident when we remember that, as in 
all such cases, the flood advances, not with a com- 
paratively shallow advance guard, butiu a solid 
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wall in front, which strikes a house or human being 
with terrible velocity, and directly downward 
rather than from the side. All accounts agree that 
the water did in fact advance, “like a wall 30 or 40 
ft. high,”’ and it is wholly in accordance with phy- 
sical Jaws that it shou!d do so, in fact it cannot well 
do otherwise. The water which first flows out, 
being retarded by the rough surface, trees, rocks. 
houses, animals, and other obstacles, speedly loses 
its own velocity, but furnishes an almost friction 

less surface over which other water can slide, like 
ice down a plank, with almost the full theoretica) 
velocity due to the fa}l. Thus the top of the flood is 
continually moving much faster than the bottom, 
and falls over the end of it when it reaches it, to be 
itself retarded and to surrender a large part of the 
energy due toits velocity in tearing up the ground 
and beating down, not driving forward, any unfor 

tunate creature or structure which stands in its 
path. The bottom of the flood is relatively station- 
ary, the top has its full theoretical velocity due to 
the fall, and the average velocity of advance hence 
becomes but slightly more than half the top veloc- 
ity: the water,in fact, rolling over itself at the 
front very much as a wheel rolls, except that the 
lower part of the flood-wheel never risesagain when 
it once strikes the ground. We have seen precisely 
this mode of advance on a small scale (say a ‘‘ wall” 
10 ft. high) in mountain,’ floods which were not 
caused by the bursting of reservoirs, but merely 
from cloud-bursts in the mountain tops miles away. 
The fall from the reservoir to Johnstown having 
been about 250 ft., the actual time taken by the 
flood to reach Johnstown (15 to 17 minutes) corre- 
sponds very closely with that which this theory re- 
quires, as we may show more in detail later; and it 
requires that the top of the water should have very 
nearly the theoretical velocity dueto a fall of 250 ft., 
which is about 87 miles per hour: that due to the 
160 ft. fall of Niagara Falls being about 70 miles per 
hour. Allowing for all the frictional losses, a man 
(or house) which sustained the direct impact of this 
torrent had about the same chance of resisting it 
and escaping alive as he would in sustaining the 
impact of Niagara Falls itself. The tendency which 
such a flood would have to bury many bodies is also 
evident. 


The rain storm which caused the disaster, there is 
little doubt, was considerably the worst ever known 
in that region within fiistoric times. Its cause had 
the same exceptional origin as that of the New 
York blizzard of last year. A storm center sweep- 
ing up from the Gulf, heavily charged with mois 
ture, was met at the Alleghenies by a strong oppos- 
ing current coming from the northeast, which 
acted as a dam to drive the gulf current) upward, 
wring it of its moisture, and cause another such 
phenomenal downpour as is chronic at some points 
of India where the Himalayas serve permanently a 
similar purpose. Next week we shall endeavor to 
give further and more exact details of this storm. 
At present we must postpone the attempt. 





THE NEW HAMPSHIRE RAILROAD COMMISSIONERS 
in their annual report discuss in a very common- 
sense way,the railroad war which bas been in pro- 
gress for the past three years, and call upon the 
companies and the legislature to end the strife, and 
establish the railway systems of the State upon a 
permanent and just basis. They favor stronglv the 
consolidation of the various local roads with the 
Boston & Maine and the Concord systems, and say 
that unless this is dore, the rapid deterioration of 
the railways of the State, and accident therefrom, 
are certain to result. 


In the matter of accidents, particular stress is laid 
on the number of deaths.due to trespassing on the 
right of way, and the report says: 


Since September 30, 1885, 104 persons have been killed 
upon the railroads in this State, of whom 45 were em- 
ployés of the road. Of the 59 not in railroad employe 27 
were trespassers, most of them being pedestrians who 
were walking upon the track. During the same time 
but 12 persons have been killed upon crossings, and but 
6 while coupling cars. From this it appears that more 
than 25 per cent. of a’l the fatalities we are called upon 
to investigate would not occur if people could be re- 
strained from going upon the track when they have no 
right there, and that 27 persons are killed while tres- 
passing as often as 12 lose their lives upon grade crossings 
and,6 when coupling cars. ‘ , 
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The Eiffel Tower. 
WITH INSET. 





The illustration of the famous Eiffel tower pre- 
sented in this issue is reproduced from a photograph 
of the finished structure sent to us from Paris, and 
consequently has the advantage over the multitude 
of constructed views that have already appeared, of 
showing it as it actually appears to the visitor to 
the Exposition, excepting only the buildings now 
filling up the base. 

The best and most complete description of the 
tower that we have seen, especially in its illustra- 
tions, is the account given in the Exposition num- 
ber of Engineering, and from this we condense the 
following general history of this remarkable feat 
of engineering skill and daring : 

On Nov. 5, 1886, the Finance Committee of the 
Paris Exposition voted the sum of 1,500,000 f., or 
$300,000, as a subsidy towards the erection of the 

ower proposed by M. GusTAVE EIFFEL. This 


The Eiffel Tower; 
Junction of 
Bracing with Standards. 





tem into practice, followed by the viaduct at 
Vianna, in Portugal, where iron girders, aggrega- 
ting 1,800 ft in length, were so launched into posi- 
tion. Then came the viaduct of Tardes, near Mont- 
lugon, which was launched at a height of 328* ft. 
above the ground over piers 340 ft. apart. M. EIFFEL 
was the first of the French engineers to erect 
bridges without falseworks, by building out piece 
by piece ; and his first work op this system was the 
erection of the 236 ft. span of the Cubzac bridge 
near Bordeaux. At Tan-an, in Cochin China, he 
erected in a similar way a bridge of 262 ft. span. 

Of arch bridges built in the same manner as these 
just mentioned, bis first great work was that over 
the Douro, at Oporto, the central span of which ts 
534 ft., the rise of the arch 138 ft., anc the height of 
the rails above the water 20) ft. But this was sur 
passed by his greater work at the Garabit viaduct, 
where an arch of 541 ft. crosses the Touvére torrent. 
400 ft. above it. Among later great engineering un 
dertakings carried out by M. EIFFEL may be men 


Eiffel Tower; Junction of Main Post and Bracing. From a Photograph. 


famous constructor of bold engineering works was 
bern in Dijon in 1832, and commenced the active 
pursuit of his profession in 1855. Among his more 
noted works may be mentioned, in the order of their 
sequence, the foliowing: The foundations of the 
great railway bridge at Bordeaux, one of the early 


cases of the employment of tompressed air; the 
bridge over the Nive at Bayonne, and two other 
bridges at Capdenac and at Florac. In 1867 he was 
associated with M. KRAUTZ in the construction of 
the large buildings of the Paris Exposition of that 
year; and in 1868, upon the lines of the Orleans Rail- 
way Company, he first adopted the system so con- 
sistently followed out by him afterwards of wrought 
iron braced structures as a substitute for cast-iron 
columns or masonry piers. A little later, in 1869, 
he introduced with great success the system of 
launching bridges out on their piers after erection 
on the ground in the line of the bridge. The Sioule 
viaducts were the first attempt at putting this sys- 








tioned the Pesth railway station, the Szegedin 
bridge, the principal facade of the Paris Exposition 
of 1878, and the dome of the observatory at Nice, 
which is 75 ft. in diameter, weighs 100 tons, and 
floats in a circular trough so that the slightest ef- 
fort will move it. The framework of our own 
statue of Liberty and the iron locks for the Panama 
canal are examples of the work of this engineer in 
thiscontinent. From the foregoing, it is evident 
that M. EIFFEL came to his latest task on the 
tower well trained by previous experience in works 
of really greater engineering importance and diffi- 
culty than the monumental structure at Paris. 


The idea of a 1,000-ft. tower was not original with 
him. In 1833 Trevithick proposed such a tower in 
cast-iron, and in 1876 Clark, Reeves & Co., a well- 
known American bridge-bvilding firm, proposed a 


*Le Génie Civile, in describing the wreck of the Tardes 
viaduct in 1834, says the distance from the surface of wa- 
ter to the rail is 01.2 ft.—Ep. Ene. News, 













































































tower of like height for the Centennial Exhibition. 
This tower was to be made of wrought-iron, with a 
height of 1,000 ft. and a base diameter of 150 ft. 
Finally, in 1881, one M. SEBILLOT proposed to light 
Paris with electricity from a tower 1,000 ft. high. 


But the Eiffel tower as it stands is the outcome of 
a series of investigations undertaken by M. EIFFEL 
in 1885 with a view of ascertaining the extreme lim 
its to which the metallic piers of viaducts could be 
pushed with safety ; his special line of investigation 
had reference to proposed piers 400 ft. high with a 
base of 140 ft. The idea of the tower followed, and 
plans were worked out in connection with MM 
NOUGUIER and KOECHLIN, two of M. EIFFEL’s princi 
pal engineers, and M. SAUVESTRE, the architect 
As will be seen from an inspection of the plan, 
the tower is essentially a pyramid composed cf four 
great curved columns, independent of each other 
and connected together only by belts of girders at 
the different stories until the columns unite towards 
the top of the structure. Iron and steel were 
throughout. 


used 


The plans were completed in June, 1886; in the 
following November the subsidy was voted; and on 
Jan. 8, 1887, the convention was signed between the 
Government and the city of Paris fixing the condi 
tions under which the tower was to be built. Ax 
tual work On the foundations was commenced in 
January, 1887. As we have already given consider 
able matter upon the erection of this tower, and as 
further detail would be useless here without the 
reproduction of a great number of drawings, we 
will only report some of the more general dimen- 
sions, etc., of this structure. 


The base of the tower is a square with sides of 
about 330 ft. each, measured from main pier centers. 
The great arches in the base, which are merely or 
namental, have a span of 243.5 ft. and a height to in 
trados of 120.2 ft. The height from the base to the 
various main stages is given on the general view 
presented. The bed-stones under the great piers are 
able to resist a crushing load of 1,600 lbs, to the sq. 
in., and as the maximum load which can be put 
upon them is 425 lbs. per sq. in., the margin of 
safety is ample. The total load upon each of the 
two foundations away from the river is 1,970 tous 
and the load on the masonry is equal to about 8 tons 
per sq. ft. 

We reproduce from Engineering, Figs. 5-13, show~ 
ing some of the foundation details,the most generally 
useful engineering feature of the work, though, 
indeed, almost every feature in the construction 
of this tower has more or less interest for the éngi 
neer. Fig. 5 shows the general location of the tower 
on the banks of the Seine, with the bridge of Jena 
crossing over to the Trocadero, the large building 
shown in the background of our illustration. Figs. 
6 and 7 show the formation of the. foundation soil. 
As shown in Fig. 10, there are four independent 
foundations at the angles of a square of about 330 
ft., and each foundation is made up of four separate 
inclined piers, as shown in Fig. 11. The main foun 
dations 2 and 3, nearest the Champ de Mars, are on 
a bed of gravel 18 ft. thick, with the top of the bed 
23 ft. below the surface, and here the work was sim 
ply a 7.-ft. bed of concrete, which is all that was re 
quired. For piers 1 ard 4, nearest the river, a dif- 
ferent treatment was demanded. The bed of sand 
and gravel was about 40 ft. below the surface and 
16 ft. below the mean level of the Seine, and it was 
overlaid by soft permeable deposits. Compressed 
air was used here, as shown in Fig. 13, and the foun- 
dations were suzk about 52 ft. below the surface 
before good bearing soil was found. 

Figs. 8to 11 show the details of these foundations. 
In the piers 2 and 8 the concrete base was in each 
case 82 {t. 9 in. long, 19 ft. 8 in. wide, and 6 ft. 6 in. 
thick, except in the central pier, where the base is 
46 by 24 ft. to give a platform for the elevator ma- 
chinery. The stone piers were built with a@ vertical 
face towards the center of the tower and with the 
opposite face inclined at the column angle; the 
other two faces are vertical and parallel. Fig.12 is 
an enlarged view of one of these piers, showing the 
anchorage adopted, and is self-explanatory, though 
it may be said that the two ancbor bolts are about 
8.94 in. diameter and are placed 4 ft. 10 ins. apart on 
centers; they are built 20 ft. into the pier and pass 
through mooring-plates 8 ins. deep. These anchors 
are not necessary to secure stability in the tower, 

for this is maintained in position by its own weight 
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but it was considered advisable to use them, espe- 
cially during the work of erection. The walls shown 
around the four piers in each foundation in Figs. 8 
and 11 have no weight to carry other than that of 
some of the iron framework and mouldings which 
conceal and decorate the base of each main founda- 
tion. 

The erection of this peculiar tower, with its steep 
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comprising an Anglo-American bar, a Flemish beer 
saloon, and a Russian and a French restaurant. 
The outer gallery, which runs around the four faces 
of the tower, is 8 ft. 6 ins. high and has an aggre- 
gate length of about 1,000 ft. with an area of 38,- 
000 sq. ft: ‘The second story has a surface of 
15,000 sq. ft.,and is surrounded by a gallery 8 ft. 
6ins. high with a length of 490 ft. The center of 
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unusual problem, not only of ascending but of 
traveling on a constantly varying inclined path, a 
problem which was successfully solved in each case. 
The Roux elevator carries 100 persons at a time 
with a speed of about 200 ft. a minute: the loaded 
weight of the car is 18 tons, including weight due 
to friction. The Otis elevators have a capacity of 
50 persons each and travel at a speed of 400 ft. per 
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initial corner sloves, of course required the employ- 
ment of specially adapted staging and cranes. But 
as these appliances are rather an engineering cu- 
riosity than engineering plant of a generally use- 
ful character, they are omitted here. The top of 
the tower terminates 896 ft. above the ground in a 
platform 53 ft. square, though the width of the 
column at this point is 33 ft. only, the platform 
being extended on brackets. Above this platform 
rises the campanile, and above this is the lantern 
which crowns the tower and brings it up to a height 
of 984 ft. The total weight of wrought and cast- 
iron in this unique structure is 7,300 tons, exclu- 
sive of the metal in the foundation caissons and the 
machinery required to work the elevators. 

The great tower is ascended by means of stair- 
ways and elevators. From the ground floor to the 
first stage, the two staircases are easy and compara- 
tively wide, and one will be devoted to ascending, 
and the other to descending visitors; their estimated 
capacity is 2,000 persons per hour. Between the 
first and second stories a winding stairway 24 ins. 
wide is built in the center of each colgmn, around 
wrought-iron tubes 15 ins. in diameter, and con- 
nected to the framework at intervals of 35 ft. by 
cross-girders. From the second story to the top of 
the tower is one spiral staircase 196 ft. high which 
is not open to the public. In the base of the tower 
the four great arches are occupied by buildings 
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The Hiffel Tower; Foundation Plans, etc, 


this floor is devoted to the elevator service. From 
the large hall on top of all a magnificent panorama, 
stretching around for more than 100 miles, will be 
visible. 

There are a number of elevators, on three different 
systems. From the ground to the first story there 
are four elevators, of which two are of the Otis type 
and two provided by MM. Roux, Combalutier & 
Lepape; from the first story to the second the two 
Otis elevators pass on; and from the second floor to 
the summit is one Edoux elevator. It should be 
remembered that these elevators had to solve the 


minute; they are of the well-known American type 
of hydraulic elevators. The Edoux elevator travels 
over a height of 525 ft. by a vertical bydraulic 
plunger lift, carrying two balanced cages with a 
capacity of 63 persons, and at a speed equal to 750 
persons per hour. The weight of each unloaded 
cage is four tons. Worthington pumps are em- 
ployed for these Edoux elevators. The capacity of 
this elevator is equivalent to 2,350 persons per hour 
for the first and second storiesand 750 persons per 
hour for the top platform. ‘Tbe total time occupied 
in ascending from the ground to the summit is 7 
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minutes. Including those using the stairways, 5,C00 
people per hour will be able to visit the tower. 

This brief sketch of this important work may be 
concluded with a few miscellaneous items, as fol- 
lows: The total weight of iron in the structure is 
7,300 tons ; the weight of rivets used is 450 tons, and 
tbe total number of the latter is 2,500,000. Of this 
number 800,000 were riveted by hand during erec- 
tion. There are 12,000 pieces of iron of various 
forms, each requiring a special drawing. The total 
thrust on the foundation is 565 tons normal, and 
875 tons under maximum wind pressure. The most 
careful observations were made from time to time 
as the tower was being erected, and these observa- 
tions show conclusively that the foundations have 
not yielded under their load, and that no apprecia- 
ble deviation exists from the vertical. M. EIFFEL 
says, and his assurance may be taken with confi- 
dence, that, under the most unfavorable conditions 
of wind pressure, the oscillations at the top will not 
exceed 6ins. But one life was lost by falling from 
the erection platforms during all the work attend- 
ing the building of this tower. 





Iron Viaducts for Highways. 





The growing necessity for overhead crossings of rail- 
ways in the cities and large towns of the United States 
renders it important that the subject of viaduct design- 
ing receive more attention than has hitherto been given 
it. Bridge designing, in the true sense of the word, has 
become a specialty; but unfortunately, most of the bigh- 
way bridges and viaducts built in this country show 
indisputable evidence that they are the work of inex- 
perienced hands instead of that of experts. The reasons 
for this are not difficult to discover. 

In the first place the preliminary study of the crossing 
and the lay-out of spans are made either by the city 
engineer or more probably by one of his assistants. Now, 
no matter how good a city engineer a man may be, 
unless he be thoroughly posted in the designing of iron- 
work, and unless he has made a special study of viaducts, 
the lay-out which he will determine will be both fauity 
and far from economical. The wasting of 25 per cent. 
of the material by a bad lay-out for a viaduct is no un- 
common occurrence; moreover, even with such an 
unnecessarily large amount of metal, the structure is far 
from being sufficiently strong and rigid, owing to the 
want of adequate sway bracing, the arrangement of 
spans and columns often making it absolutely impossible 
to use proper bracing. 

Next, the method of letting the contract is often a 
cause of very unsatisfactory results. Too often the 
work is advertised and thrown open to general competi- 
tion upon very meagre data, viz.,span lengths, widths of 
roadway and sidewalks, live load, and what is termed 
“ factor of safety.” Every highway bridge concern in 
the country is at liberty to bid in sucha case; and as 
the contract generally goes to the lowest bidder, the 
chances are in favor of the work being taken by incom- 
petent and irresponsible parties, These parties usually 
entrust the detailing of the structure to draughtsmen 
who receive salaries not exceeding $100 per month, 
It is preposterous to imagine that such men are capable 
of successfully grappling with and solving some of the 
most intricate problems that occur in engineering prac- 
tice. 

Many who read this will exclaim, “But the designing of 
a highway viaduct does not involve any complicated or 
difficult problems of engineering: it is a comparatively 
simple matter.” 

There is where the mistake is made! The writer can 
conscientiously state that the complete designing of a 
viaduct upon a grade (as is generally the case), crossing 
railroad tracks at various angies, most of the spans 
being on the skew, and seldom two skews being alike, 
the railroad tracks having different elevations, with the 
distance from floor-surface to clearance line below to be 
kept at a minimum, and the matter of longitudinal and 
lateral expansion and contraction to be properly pro- 
vided for, involves the employment of as much care, 
patience, technical training, judgment, ability, and 
experience as will almost any problem to be met with in 
engineering practice. 

Even if tenders be called for upon standard specifica- 
tions, and bidders be required to submit their own strain- 
sheets and preliminary designs, unless an expert be 
employed to award the contract, the work is very likely 
to go to irresponsible parties, who have submitted 
designs that do not come up to the requirements of the 
specifications, As a rule, highway bridge builders are not 
accustomed to making plans according to first-class 
specifications. Then, when, later on, the working draw- 
ings are submitted for approval, it requires an expert to 
pass judgment upon them. 

The choice of standard specifications will affect to a 
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greater or less extent the cost of a viaduct. For 
instance, when a road roller is specified as one of the 
rolling loads, the cost is immediately increasei. In the 
opinion of the writer, it is a piece of extravagance to 
specify a road rolier load for any viaduct excepting 
those for very large cities. If a road roller be occasion- 
ally taken across a well-designed viaduct that was com- 
puted without using the road roller load, no harm will be 
done; the tloor and primary truss members will be a little 
overstrained, that is all. But road rollers are not in 
general use, except in very large cities; so it wouid be 
better to prohibit their transport over viaducts, unless 
they be uncoupled and carried over piecemeal, rather 
than to make all viaducts unnecessarily expensive. These 
remarks concerning the use of the road roller in designs, 
apply with special force to structures for Western cities, 

Again, certain specifications prohibit the use of webs 
less than %4 in. thick for floor beams, iron joists,and plate 
girders, while it is a well-known fact that 14-in. webs, 
when properly stiffened, will answer the purpose just as 
efficiently in every particular. 

When ,4-in. webs are used very generally for railway 
bridge stringers, why should a minimum thickness of 
84 in. be insisted upon for webs of beams and joists in 
highway bridges? It may be stated in reply to this that 
the extra i in, is to provide for rusting out; but, if so, 
why provide for rusting only in webs? In other parts of 
the structure the limiting thickness of iron is 4 in. 

Can any one point to a case of even incipient faslure in 
aproperly designed girder having a web '4in. thick? 
In a viaduct with iron joists the use of 4 ¢-in. webs 
throughout will alone add a large percentage to the cost 
of the structure. 


There are other excessive requirements called for in 
standard specifications, but these requirements are sel- 
dom lived up to in tote in designing, consequently it 
would be far better to omit them altogether. 

In designing viaducts the element of rigidity seldom 
receives due consideration. A structure that vibrates 
unduly is a structure that is overstrained, even if the 
calculations for statically applied loads show an excess 
of section in every member. What does excessive vibra- 
tion indicate? Does it notshow that certain members are 
extended and compressed to a greater amount than is 
legitimate, and is it not well-known that extension and 
compression cannot ordinarily occur without inducing 
stress, and that the greater such extensions and com- 
pressions the greater are the accompanying stresses ? 

For instance, if in the case of an elevated railroad, on 
account of an insufficiency of longitudinal bracing, we 
see the whole structure vibrating longitudinally for a 
quarter of a mile ahead of the train, cannot we conclude 
that the metal in the unsupported columns is likely to 
be overstrained? 

When one thinks of how little extra metal it takes to 
efficiently brace a viaduct,and of the great improve- 
ment that such bracing effects, one cannot help exclaim- 
ing, ** Why inthe name of common sense do bridge de- 
signers ever fail to duly consider such an important 
matter as this?” ; 

Many of the viaducts that are being built at present 
in the West are full of fauits of design—not oniy faults 
due to ignorance, but also those due to culpable wilful- 
ness and dishonesty. 

That no two engineers will agree exactly concerning 
the merits of even the best of designs is perhaps a fact, 
and it is to be expected that any expert, in examining 
such a Set of plans, will find one or more points where he 
would suggest changes, because each expert has his own 
individual notions concerning certain requirements that 
are still unsettled by the profession. But this-is no rea- 
son why,in examining an ordinary set of plans fora 
viaduct designed, or stipposed to have been designed, 
according to certain standard specifications, a bridge 
specialist should feel compelled to make changes that 
fundamentally modify the entire charaeter of the struc- 
ture, and in reality necessitate the preparation of a new 
set of drawings. 

Such has been the writer’s experience on more occa- 
sions thang one, consequentiy he knows whereof he 
speaks, 

In addition to the previously mentioned faults of de- 
sign, the following are of common occurrence: The un- 
necessary use of skew spans, incorrect location of ped- 
estals transversely to axis of structure, failing to pro- 
vide properly for effects of changes in temperature, us- 
ing short pin-connected spans, omission of struts just 
above pedestals in both transverse and longitudinal brac- 
ing, employing heavy cast-iron sockets for the purpose 
of fixing the lower ends of columns, using cast-iron bed- 
plates, failure to proportion columns for bending due 
to wind-pressure when an incomplete system of sway- 
bracing is used, failure to provide for the horizontal 
shear in the same case, making beams and girders fish- 
bellied from false motives of economy, failing to stiffen 
the iron hand-railings, attaching sway rods in such a 
manper as to produce a torsional effect upon other mem- 
bers, subjecting rivets to direct ten:ion, making lateral 
struts too narrow for rigidity, using very shallow iron 
joists, and employing bent eyes on ‘aterai rods, 

The evils resulting from the above mentioned faults 
are as follows : 
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Skew spans are not only more difficult to design prop- 
erly, but are to put through the shops, 
therefore the pound price for the ironwork is greater 
than for square spans; besides, the amount of metal re- 
quired is greater, Moreover, a skew span cannot be 
made as rigid as a square span, and the expansions and 
contractions of opposite trusses at any particular point 


troublesome 


are unequal, consequently a skew design is never quite 
satisfactory. 

In case of through spans, there is no option about 
where to locate pedestals in a plane transverse to the 
axis of structure, but in deck spans (and viaducts, for 
several very good reasons, should be deck structures 
there is one position for the pedestals that will give a 
greater economy of material than will any other, which 
position should, in the absence of sound reason to the 
contrary, be adopted, 

Unless adequate 
variations in 


means to provide against effects of 
temperature be arranged for, tempera 
ture stresses of serious magnitude will be induced ; and 
when such stresses exist, something generaily gives way 

Short pin-spans are always objectionable, owing to lack 
of rigidity. Moreover, for economy of material (the sol 
excuse for using them) a greater truss depth is required 
than the governing circumstances 
through spans be employed, 

It isnow in order to state the 


Will aliow, Unless 
objections to through 
spans, especially short ones, for viaducts. 

Ist. Viuducts nearly always have cantilevered 
walks, which will prevent the use of side braces for 
stiffening the top chords of pony truases, 


side- 


2d. The use of deck spaus in a viaduct almost always 
directly or indirectly eflects a saving in cost. 
fixed roadway and fixed 
widths for sidewalks, the through span will necessitate 
a greater total width out to vut of structure 
adeck span, 

4th. Asin nearly every viaduct there are some deck 
spans, the appearance of the structure is marred by the 
combination of deck and through. This in certain cases, 
such for instance as where a number of 


3d. For a certain clear 


than will 


railroad tracks 
have to be cleared by a single span, is unavoidable, con- 


, 


sequently in those cases the appearance has to be sacri 
ficed. 

The omissions of longitudinal and transverse struts 
just above the pedestals in towers is decidedly a bad tea- 
ture; for incold weather the sway rods, reaching almost 
to the feet of the columns, contract, and draw the pedes- 
tals together; then when the temperature rises, the fric- 
tion on the masonry prevents the latter from regaining 
their old position. The resuit is that the sway rods 
hang in festoons, and the pedestals rest merely on their 
outer edges. The writer once saw an excellent example 
of this where cast-iron shoes were used for bearing upon 
the masonry. In certain cases,there were pieces of the 
casting broken off, owing to the load having been car 
ried by one edge of the shoe, 

Heavy cast-iron sockets boited to masonry piers cannot 
truly fix the ends of columns, unless the latter fit inside 
them absolutely without play. This, of course,-is im- 
practicable, hence no attempt is made to fit them, but 
the sockets are filled with some kind of cement after the 
columns are erected. An examination of this connection 
will often show that the cement filling has been slightly 
crushed where it touches the column, leaving a percepti- 
bie space between. This space is objectionable, not only 
because it will hold moisture and rust the iron but be- 
cause its very existence shows that the object of employ- 
ing the gocket has been defeated, and that the ends of 


the columns are not fixed as supposed, 

Cast iron, if enough of it be used, will, with proper 
precaution in making the design, answer well enough for 
bed-plates; but itis much better not to employ it, as it 
really effects no true ecdnomy. 


Incomplete systems of sway bracing, both longitudinal 
and transverse, are often rendered necessary by the re- 
quirements of the location, The land under the viaduct 
is often too valuable to permit the adoption of complete 
towers under alternate spans (which is not only the sei- 
entifically correct method o! designing, when it can be 
used, but also the most economical), and not unusually 
there will be a street under almost the entire length of 
the structure. In such cases it is evident that the sway 
rods cannot reach near the ground, but that the lowest 
part of the bracing must be high enough to give what- 
ever clearance is required, which is generally about I4 ft. 
The total wind pressure upon the structure is divided in 
some manner or other between the total number of ped- 
estals. There will be then a horizontal thrust at the foot 
of any column which is incompletely braced. The effect 
of this thrust is to produce a bending on the column that 
will usually demand an increase in ita bectional area, 
even when the intensity of the working streas on the 
metal is considerably increased, which is perfectly jegiti- 
mate. This bending effect does not cease when the 
bracing is reached, but extends in diminishing amount to 
the top of the column, An analysis of the effect of such 
bending is quite interesting, but would be out of place in 
a paper like this, Any one desiring to investigate the 
subject mathematicaily would obtain vaiuable aid by 
reading that portion of BuRR’s “ Stresses in Bridge and 
Roof Trusses" relating to “sway bracing.” It is treated 
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als. in the writer’s work on highway bridges. In neither 
treatise, however, has the subject received the complete 
investigation of which it is susceptible, although Prof. 
Burr's analysis is both elegant and thorough. 


The usua] method of computing the stress in a sway 
rod belonging to an incomplete system of bracing is to 
multiply the horizontal thrust at the top of the bent by 
the secant of the angle which the sway rod makes with 
the horizontal; but any one who will investigate the 
actual conditions of stress, as outlined by Prof. Burr, 
will see that the true stress will be from two to three or 
even four times as great as that found by this incorrect 
method. 

The horizontal thrust passes from the pedestal to the 
bracing and causes a sheur on that portion of the column 
below the bracing. It is not advisable to let this shear 
be taken up by one or two systems of lacing bars; be- 
cause, if there be one imperfect rivet bole in the lacing 
bar, the system will be rendered inefficient, The proper 
detail to employ is a diaphragm attached by four angle 
irons to the rolied or built channels of which the column 
is generally composed ; then, if there be an imperfect 
rivet or rivet hole, the continuity of the diaphragm will 
carry the shear. This isa point that has generally been 
overlooked. The writer’s attention was called to it not 
long ago by a well-known bridge engineer of Kansas 
City. 

By adopting the Strobel or Z iron column, and using a 
continuous web instead of lacing, both the bending and 
shear can be effectively provided for. This section has 
not yet come into general use, perhaps because its maunu- 
facture demands special care to prevent the columns 
from being bent and twisted. It is a good column, how- 
ever, and is sure to be generally adopted sooner or later. 

Fish-bellied girders are occasionally desirable to meet 
some special requirement, but the idea of using them as 
a means of saving metal or expense is a fallacy, To 
begin with, the metal saved from the web is not of sufli- 
cient value to compensate for the increased cost of man- 
ufacture; then again the diminished depth of the web at 
the ends of the beam will often fail to give space for the 
requisite number of rivets to take up the horizontal 
shear; but these are not the true objection to the use of 
fish-bellied girders. Mr. A. P. BOLLER has shown by a 
very interesting test to destruction of a full-sized fish- 
bellied beam, that there is a weak point where the angle 
of the flange occurs. To reinforce this point and make 
it as strong as the rest of the piece would require about 
as much metal as is saved by the bevelling off of the web 
to say nothing of the extra trouble in the shop work. 
The result of Mr. BOLLER’s experiment proves that it is 
always better to avoid using fish-bellied girders of all 
kinds wherever practicable, and that, when they have to 
be used, special care ought be taken in their designing. 


It is assuredly false economy to put a light iron railing 
on a first-class structure; much more then is it objectiona- 
ble to fail to provide with adequate side bracing whatever 
hand-rail is adopted. It is not enough to fasten the hand 
rail posts at bottom: there should be astiff triangular 
bracing frame to take hold of the top of the railing at 
every ten or twelve feet of its length. 

Attaching sway rods or any other pieces in such a man- 
ner as to produce torsion upon any portion of a struct- 
ure shows that the designer does not comprehend even 
the elementary principles of the science of design, for 
the effect of torsion is never provided for in bridge build- 
ing. The writer has, however, seen struts twisted very 
perceptibly by merely screwing up the lateral rods. It 
is true, though, that the struc.ures containing this fea- 
ture were built several years ago. 


Subjecting rivets to direct tension and relying thereon 
must be deemed really culpable, when one considers that 


the initial tension on the stems of rivets due to cooling ’ 


is sometimes sufficiently great to force off the heads. 

Making lateral struts too narrow for rigidity is a very 
common fault of highway bridge builders, and is the re- 
sult of the pernicious system of throwing open ironwork 
to uprestricted competition, The ratio of length to least 
dimension of a lateral strut should not exceed 45,1, and 
the ratio of its length to its least radius of gyration 
should not exceed 150.1, What a difficult thing it is to con- 
vince those who have anything to do with the building of 
highway bridges and viaducts that rigidity is as impor- 
tant a consideration as is strength ! 

Iron joists are. on account of their cost, employed only 
in what are considered first-class bridges and viaducts; 
nevertheless their depth is often such as to cause the set- 
ting up of excessive vibration, which must be injurious, 
not only to the joists themselves, but also to many other 
important members of the structure. 

The writer once lost the contract for an important 
bridge in competition, principally because the engineer 
in charge of the letting allowed the successful com peti- 
tor to use 9-in, rolled I-beams for joists 25 ft. long, which 
had to support a floor carrying a cedar block pavement. 
Many people who pass over this bridge consider it unsafe 
because it shakes to such an extent; while in fact there 
was even more iron than necessary used in the struc- 
ture. Those joists should have been preferably 20 ins. 
deep. By adopting thick flooring it would have been 
legitimate to space them 344 ft. apart instead of 2 ft. as 
was required, thus involving the use of very little more 


ENGINEERING NEWS 


metal, if any, and adding greatly to the efficiency of the 
structure. 

Far worse cases than this have at times come to the 
writer’s notice. Springy joists cannot be expected to 
support blocksin a pavement so that they wiil not tend 
to work loose, 

The great objection to bent eyes on lateral rods is that 
the detail cannot by any possibility develop the full 
strength of the rod. Years ago the writer used them, 
but he is better informed to-day, 


Modern general specifications for bridges and viaducts 
provide for the use of steel; nevertheless, in the writer's 
opinion, it is not good practice to employ steel in de- 
signing viaducts merely in order to save weight of metal. 
In long spans and large heavy work, such an economy 
would be legitimate; but in light work, like ordinary 
highway viaducts it is not right to cut down the weight 
of metal to the lowest possible limit. Even when prop- 
erly designed, and iron only being used, it is not improb- 
able that the structure will be lighter than is advisable 
Moreover, steel, though stronger, is no stiffer than iron 
consequently, if we cut down the sections by usin 
higher intensities of working stresses, we shall increas 
the vibration under load. 

One important factor of true economy in design cor 
sists in employing a few large heavy pieces, instead of 
greater number of smaller ones; for even if the tota: 
weights in both cases be the same, the small number of 
pieces will reduce the cost of manufacture and erection. 

The economic arrangement of span lengths is so com- 
plicated a problem that it will be better not to attempt 
any general solution, but leave the study of economic 
lay-out to be made by a bridge expert for each case as it 
arises. 

Among other considerations that affect this investiga- 
tion are the following: Value of the land covered or 
crossed ; city requirements as to vertical and horizontal 
clearances ; height of viaduct; comparative cost of ma- 
sonry and ironwork; style of floor system proper— 
whether of wood or iron; peculiarities in the specitica- 
tions adopted; the width of roadway,which will determine 
whether two, three, or more lines of main xirders will be 
used ; difficulties that may be anticipated as likely to 
arise when building piers; method of erecting ironwork ; 
architectural effect; limiting distance between surface 
of floor and lowest portion of spans; the necessary pro- 
vision for expansion and contraction; capacity of soil 
to resist pressure from pedestals; danger of the earth 
sliding when building on a side hill; the possible neces- 
sity for using piles under pedestals, and their probable 
duration ; and last, but by no means least, the amount of 
money available for building the viaduct. 


When the adoption of spans exceeding 80 or 85 ft. be- 
comes a necessity, these spans should be made pin-con- 
nected ; and, if the clearance beneath be limited, through 
spans will have tobe employed. Plate girders ought to 
be used for spans up to 40 ft., or more if the item of cost 
be not a very important consideration. Between the 
plate girders and the pin-connected spans, triangular 
riveted, or, as they are often termed, lattice girders 
should be employed, The use of more than one system of 
cancellation in lattice girders cannot be too strenuously 
opposed; for in the best-designed riveted girders, there is 
enough unavoidable ambiguity of stress distribution 
without unnecessarily increasing this objectionable fea- 
ture. 

In general it may be stated that rigid lateral or sway 
bracing is preferable to the adjustable, nevertheless the 
latter is oftentimes so much more convenient that its 
employment is not merely legitimate butadvisable. Ad- 
justabbe rods, though, should be provided with effective 
check nuts, so as to prevent them from getting out of 
adjustment. 


High viaducts and those with narrow roadways will re- 
quire battered columns, but the ordinary city viaduct is 
so wide and so low that vertical legs can be used. There 
is quite an advantage in making columns vertical in 
that it simplifies the detailing. The batter should vary 
from 1 to 2 ins. to the foot, or even in extreme cases to 
2% ins. The amount of batter necessary can be deter- 
mined by figuring the overturning effect of the maxi- 
mum wind pressure upon the unloaded structure, under 
which circumstances there should be but little, if any, 
tension in the windward columns. Under very excep- 
tional circumstances, however, it would be proper to 
allow a certain amount of column tension, and provide 
for it adequately in both superstructure and sub- 
structure. 

Anchor bolts should be let into the masonry far 
enough to insure their breaking before moving any of 
the stonework in case of testing to destruction. Ordi- 
nary anchor bolts are insufficient to resist anything ex- 
cept shear, as they penetrate but a very short distance 
into the masonry. 

Spans in viaducts should never be made continuous 
over the points of support; because, if any settlement 
should occur, the girders would be overstrained. More- 
over, there is no true economy in continuous spans, even 
though calculations prove a theoretical saving of ma- 
terial. 

Rocker bents are often rendered necessary in viaduct de- 
signs by the impracticability of employing braced towers. 
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Their adoption is to be avoided when possible, for they 
do not make as rigid a structure as do the towers. 
Special care is required in designing the pedestal details 
in order to carry the wind pressure from the ironwork 
tothe masonry without overtaxing any of the metal, 

The sizes of bearing plates on masonry are to be de- 
termined by what is considered to be a safe intensity of 
pressure for the latter. The amount will vary from 
650 Ibs, persq. in. and for granite to 200 lbs. per sq. 
in. oreven less for limestones and sandstones. The loads 
producing the pressure are the combined live, dead, and 
wind loads. The latter is often a very important factor. 
Pedestal plates should be proportioned for an assumed 
uniformly distributed load over their entire lower sur- 
face, and the bending effects of this load on all parts ot 
the detail should be properly provided for. Pedestals 
are too often proportioned without any calculations 
whatsoever, excepting perhaps those for pin bearing. 

Wooden joists should vary in section from 8 x 12 ins 
to 4x 16 ins., or inextreme cases of panel length 4 x 1 
ins.; and the spacing between centers should vary from 
24ins. to 18 ins., or even 16 ins., according to the pane) 
dimensiors, maximum load assumed, and formula for 
proportioning. Deep joists are preferable to shallow 
ones in that they spring less, but there is a limiting 
ratio of width to depth. It is proper to use 3 x 14-in. 
sections, although 4 x 14-in. ones would be preferable, 
while 3 x 16-in. ones ought never to be allowed. Bridg- 
ing juists is an economic expedient that ought not to 
be tolerated in good practice, It isan open confession 
that the joists are too narrow for their depth. More- 
over, bridging will not accomplish the desired object, for 
the reason that the bridging pieces, being insecurely 
fastened, are pretty sure to work loose. Joists nar- 
rower than 3 ins. are liable to be split by the spikes, In 
the writer's opinion, pine joists are better than oak ones, 
because of the tendency of the latter to warp and twist. 
In the near future Oregon pine will probably be exten- 
sively used for joists. It is stronger, stiffer, and in every 
particular better for the purpose than oak. 

Where viaducts are to be paved, deep joists should in- 
variably be used; they can be spaced farther apart than 
usual, if 4-in. flooring be employed. Iron joists under 
paved flooring should be of built sections instead of 
rolled, in order that the greatest possible depth with a 
certain sectional area may be obtained. 

Guard rails, as a rule, are placed too near the parts of 
the structure which they are intended to protect. They 
should be at least 2 ft. therefrom, On down grades the 
guard timbers should be protected by iron facings, be- 
cause the drivers of heavy vehicles are apt ‘to use the 
guards instead of brakes to prevent their descending 
too rapidly, 

The adjusting of the grades on a viaduct is often an 
important matter, and should not be done without con- 
siderable deliberation. The heavier the grade the shorter 
will usually be the Viaduct, and consequently the less 
will be the cost; but, on the other hand, the heavier the 
grade the smaller will be the loads that can be hauled 
up it, To determine the maximum grade for any struc- 
ture, the following points will have to be considered: 

(1) What is the character of the traffic that is sure to 
occupy the structure immediately after completion 7 

(2) What are the chances of the character of the traf- 
fic being changed in the immediate or distant future ? 

(3) What is the ruling grade in the city which teams 
crossing the viaduct with heavy loads will have to sur 
mount? 

(4) In which direction will be the heavy traffic ? 

(5) How does the length of any assumed maximum 
grade on the structure compare with the length of va- 
rious heavy grades in the city which will have to be sur. 
mounted'by teams using the viaduct ? 

(6) How much money can be spent upon the structure, 
or how much money is it advisable to spend thereon to 
anticipate future requirements ? 

The designing of pedestals for columns is a matter that 
demands careful study and consideration; for, on the 
one hand, if the amount of the appropriation be small, 
there will be a temptation to use insufficient founda- 
tions, while, on the other hand, an inexperienced engi- 
neer, in order to be upon the safe side, is very apt to 
waste a good deal of money on unnecessary masonry. 
lt requires considerable experience to determine the ad- 
visable extent to which various kinds of soil should be 
loaded, and when piles should and when they should 
not be used for foundations. 

The designing of railings demands not only good judg- 
ment, but also good taste. Their weight per foot will 
depend upon the duty required of them, whether they 
be intended to prevent horses from leaving the roadway. 
or whether their object be to withstand the pressure of 
a crowd of people. In both cases, however, they should 
be most effectively braced. 

In the writer's tittle pamphlet entitled ‘* General Speci- 
fications for Highway Bridges of Iron and Steel,” will 
be found all the rules and specifications needed by a good 
bridge designer to enable him to proportion all parts of 
any viaduct, 

For all ordinary cases it would be well to design ac- 
cording to the specificatigns for “ Class B,” using those 
for “ Class A” only in the case of a viaduct for a large 
city where the traffic is both heavy and incessant, 
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In preparing these specifications the writer had in view 
not only the requirements of good engineering practice, 
but also the interests of those who will have to pay for 
the structures. His loads in some cases wil] be found to 
be less than those given in certain standard specitica- 
tions, but it is his opinion that the latter demand more 
than is really necessary, and that if the loads that he 
specifies be provided for thoroughly in every particular 
in the manner which he indicates, all the elements of 
a good structure will be obtained. 

And now in conclusion a few words as to how the con- 
tract for a viaduct should’be let, in order that the purties 
who furnish the money may obtain a structure which 
will answer all reasonable requirements at a minimum 
cost. The first step to take is to call in consultation 
a specialist of acknowledged reputation so as to deter- 
mine what are the necessities of the case, and what kind 
of a structure it is advisable to build; the next, if time 
presses, as it generally does in this country, is to have 
this specialist prepare a general plan and elevation of 
the proposed structure together with diagrams of 
stresses and sections, a sufficient numbel of sketches 
of details to illustrate the general character of the 
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In this manner, and this only, can either a com 
munity or an individual make sure of obtaining a pro- 
perly designed and properly built viaduct. 

If the work be let by the pound to a bridge company 
upon their own design, the weight is very likely to be 
excessive ; while, if it be let for a lump sum, the struc- 
ture will often, in consequence, be deficient in strength 
and rigidity. Human nature is human nature the world 
over, and if anyone thinks that a bridge company is 
going to take the work in keen competition, and then 
present gratis to the community a lot of material or 
work, he is very much mistaken, 


Arch Culvert and Steam Shovel Work, 
I. D. & 8. Railway. 


The following very practical paper by Mr. E. D. 
HILL gives an account of the construction of acom 
paratively small structure, which we wish were 
more often paralleled in its thoroughness, especially 
as respects dollars and-cents details, by papers on 
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“strong enough anyway; and if this be re 
membered, the absurdity of introducing a sharp 
shoulder at the mouth of culverts, to catch 
driftwood, decrease the discharging capacity 
of the orifice, and increase the cost. of the masonry 
by eight needless sharp corners on each structure, 
becomes at once apparent. We are disposed to be 
lieve that a circular are of 120° or thereabouts is 
better and more economical than a semicircular 
arch for such structures, but that is a matter of 
opinion. We slightly abbreviate the paper as follows 

In Putnam Co., Ind., between Raccoon and Russellville, 
the Indianapolis, Decatur & Springfield Ry, 
Nichoi's Hollow on a three-story wooden trestle abous 
450 ft. long and 67 ft. high, with 18 bents, spaced gener- 
ally 2% ft. center to center, the location being on a ¥ 
curve. 

Two years ago the question of renewal came up. 
question presented itself in about this shape 
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PLAN 1—Estimated cost of a new wooden 
trestle 


$6,000 
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Six-Foot Arch Culvert, Indianapolis, Decatur & Springfield Railway. 


design, an approximate estimate of the quantities of the 

various materials, and complete specifications, then call 

for bids upon schedule prices, limiting the shipping 

weights of metal to a variation of 2 per cent. from those 

called for by the strain sheets and detail drawings, al- 
lowing only reputable builders to bid, and awarding the 
contract to the bidder whose tender, everything con- 
sidered, appears to be the most favorable to the parties 
who pay for the work. The next step is to have the 
specialist prepare detail drawings so complete that al! 
the dimensions of every portion of the structure will be 
accurately determined, said drawings to comply in gen- 
eral with the specifications and the preliminary drawings; 
the next is toengage a competent and trustworthy in- 
spector to follow the iron through mills and shops to see 
that the quality of material and workmanship be as good 
specified; the next is to engage a competent and reliable 
superintendent to look after the erection and see that 
allthe work of both substructure and superstructure be 
done in strict accordance with the specifications, both 
inspector and superintendent reporting to the specialist 
who prepared the designs ; and the final step is to haye 
the latter examine the completed structure so as to 
Officially accept it before the contractor be paid in full 
for the work. 





more ambitious structures. The record of steam 

shovel work in filling over the structure is also es- 
peciaily interesting; and the way in which the 
mouth of the structure is shaped, without the 
usual sharp shoalder, is a detail wiich has been 
often commended in these columns, and which 
ought to become universal. We believe it was first 
brought to the attention of engineers in a public 
way by the editor of this journal, but it by no 
means originated with him, and be regrets to say 
that he does not know with whom it did originate, 
as individual structures have been built in that 
way for a long time; nevertheless, it bas not been 
and is not yet general, owing largely, we believe, to 
the supposed awkwardness of intersecting neatly a 
battered wing with a vertical abutment wall. The 
late disaster should impress more torcibly than ever 
on the minds of engineers that no detail which gives 
a percentage of additional safety to structures can 
properly be neglected, on the assumption that it is 


* Abstract from Proceedings of the Illinois Society of 
Engineers and Surveyors. 





PLAN 2—Cost of 75,000 cu. yds, earth filling at — 


10 cts Cede Seseens shar en- ves tgee i,t 
Cost of 465 cu. yds, ‘culvert } masonry 
at $7.00....... .. 3265 
TOO ys vi 0.6.65 6402662 $10,755 $10,755 


PLAN 3—Estimated cost of an iron trestle. $15,000 


Assuming annual renewals to the wooden atructure at 
a minimum of 10 per cent. on first cost, and capitalizing 
this annual charge at 6 per cent., gives a capital of 
$10,000, so that in this respect plans one and two com- 
pare closely with each other. Our management, how- 
ever, were willing to incur considerabie extra expense, 
if thereby they could secure good and substantial work, 
and were as willing to adopt the plan of an arch culvert 
and an earthwork embankment. Ten cents per yard for 
earth filling may seem pretty low, but we based our fig- 
ures on past experience. 

We had a spur track into a good sandstone quarry 
about two miles from the work, and we accepted an 
offer of dimension stone at $1.50 per yard loaded on the 
cars and measured in the work, which was very deep. 
The stone in some respects resembied the Berea stone 
of Ohio. It quarries in blocks of large size without flaw 
or seam, is at first soft and easily worked, but hardens 
by exposure. Large sized samples, tested at our shops, 
showed a quite uniform crushing strength, averaging 
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about 250 tons per sq. ft., rather lower than Berea stone, 
but still strong enough. 

The original plan called for a semicircular arch about 
20 ft. long, 6 ft. span, area of waterway about 32 sq. ft., 
on a grade of 15 ins. per 100 ft., which by Trautwine’s 
formule and tables (Edition 1885, pages 274 and 276) indi- 
cates a carrying capacity of 442 cu. ft. per second or 
about 13.8 cu. ft, per second per square foot of area of 
opening when flowing full, 

When built, the opening was increased to about 35 sq. 
ft.of area for reasons explained Hereafter, corresponding 
to a maximum capacity of about 485 cu, ft, per second 
and sufficient for a rain-fall of 344 ins. per hour by Traut- 
wine's foyvmula, C being taken equal to 0.3, but fora 
iainfall of only 1% ins,, by the formula of the culvert 
pipe makers (assuming their data to apply to such large 
areas) and corresponding to the assumption in Myres’ 
formula ef 

Area in sq. ft. = C ¥ acres drainage area 
when C = %, which is lower than any value advised by 
him. 

Sixteen hundred acres, however, was probably in ex- 
cess, and several years’ observation by the road depart- 
ment, had failed to discover more than from 12 to 15 sq 
ft. of cross section passing in times of highest water, and 
as the structure could probably run under a considerable 
head for a reasonable time without injury, I saw no 
reason for adopting larger dimensions, 

I would suggest asa practical method of culvert pro- 
portioning that observations be made at the given locality 
to determine for a known amount of rain-fall per hour 
the corresponding depth of water at its highest stage, 
Observations of a few storms would probably show a 
nearly uniform ratio existing between the volume of 
water passing and the inches of rain-fall per hour. We 
could thea assume u maximum fall of say three inches 
per hour, and compute our required culvert capacity by 
simple proportion. No elaborate instruments would be 
required, and the observations could be made by section 
foremen on constructed line, and by members of the 
engineer corps on new construction. I think in this way 
we would climinate much of the uncertainty which fol- 
lows from the use of the various formuls. 

The first plan called for a pavement or flagging of 
large, flat stones 1 ft, thick, on which the side walls were 
started 3 ft. high, 3 ft. 3ins. thick at base, and battered 
2ins per ft. at back, from which a semicircular arch of 
3 ft. rise and 6 ft. span was sprung, with an arch ring of 
18 ins, depth and backing carried up 2 ft. above the spring 
line, Cut-stone work with dressed joints and beds Was 
specified throughout, ranged work outside, and broken 
courses within. The wing walls were regularly stepped 
down in courses 1 ft, thick and were rounded into the 
side walls. This latter feature was accomplished by 
causing the face of the wing walls (battered 1% ins. per 
ft.) to intersect the side walls at the spring line of the 
arch, This would naturally cause the battered face of 
the wing to project in front of the culvert opening; but 
by cutting away this projecting portion, so as to round 
the ring walls into the side walls, the junction between 
wings and sides was effected without leaving any angle 
to catch floating timber and other obstructions. More- 
over, such a rounded or funnel-shaped entrance for the 
water adds materially to the capacity of the culvert when 
running under a head. 

I think this method of construction has only to be 
understood to be widely adopted; 18 ins, is a rather 
unusual depth for an arch ring of 6-ft. span, but was 
adopted because of the height of bank (67 ft. from bed of 
brook), the somewhat low crushing values found for the 
stone, and because the extra depth added but little to 
cost compared with the extra strength thereby obtained. 

From some excavations made in 1886,I inferred we 
should have a stratum of tough blue clay of unknown 
thickness on which to start our foundation course. T 
suggested a series of test borings along the selected site, 
but there were no tools at hand for the work, and the 
company thought it an unnecessary expense. 


We hadan undisturbed stratum of earth, witha surface 
6 or 7 ft. above the bed of the brook, giving supporting 
side walls of compacted earth for about 130 ft. along the 
lower end of the arch, the plan being to begin at lower 
end with a drainage ditch leading south into the brook 
below, and so advance north with the work, thus avoiding 
trouble with water by draining through the completed 
culvert. 

The location called for about 1 ft. of excavation in the 
blue clay; but while excavating for the wings of the 
south portal, and when only Sins. of clay had been 
removed, we came upon a bed of bad quicksand between 
4and 5 ft. deep, apparently extending northward under 
the entire work. This led to a radical changein plan, An 
invert was substituted for the flagging or paving, and 
the entire structure was raised 1 ft. in order to interpose 
the undisturbed layer of blueclay between the quicksand 
and bottom of invert. Where this clay had been removed 
and the quicksand partly exposed, we filled in carefully 
with spalls, on which foundation we spread about 1 ft. 
of concrete, and upon this laid our invert and founda- 
tion courses, 

The invert was carried in from the south portal with 
earefully cut stone work for about 40 ft., but a series of 
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test borings proved that, going north along center line of 
culvert, the clay increased and the quicksand decreased 
in thickness. I therefore for the remainder of the dis- 
tance laid the invert in rubble, well grouted with Alsen 
Portland cement mortar, using 4 of sand to 1 of cement, 
until the grout came to within about 4 ins. of the upper 
surface of invert, and then finishing with a grout of 
2 sand to 1 of cement where exposed to running water. 

An invert as a bottom for a culvert has this advantage 
among others, of concentrating the flow at low stages 
of water and so tending to keep the water-way free from 
obstruction. Our improvised augur for making test 
holes was simple but effective. It was merely one of the 
long 8&-ft, augurs, 2 ins, diameter, with the iron stem 
bent into the form of a brace, which had been used up 
and discarded by our gang of bridge carpenters, and with 
it we easily penetrated 5 or 6 ft. 

I will not describe the modified arch in detail, as the 
plans speak for themselves. It is in the main the 
original plan modified by the invert, and so has a little 
more area of water-way than at first intended, Itis 
located on a pretty steep grade, 14% ft. per 100 (the 
average grade of brook). 

To build cheaply, material must be handled cheaply. 
We had accumulated from bridge repairs a number of 
20-ft. sticks of timber, size 6x15; with these we built at 
east end of trestle and level with the track a platform, 
and from it a chute running down the bank on which to 
unload and slide the stone. Six timbers laid flatways 
side by side, with two timbers edgeways forsides, gave us 
a chute 7 ft. 6ins, wide supported on cross ties of same 
material spaced 10 ft. between centers, each timber drift- 
bolted to each tie and bolted laterally through all with 
inch bolts 8 ft. 6 ins. long. Five lengths of 20 ft. 
each gave us a total length of 100 ft. and fall of 
60 ft., being at an angle of about 37° or slope of 1% 
tol. This chute carried over 600 tons of stone, all that 
was used on the work, mostly in blocks weighing from 1 
to 3 tons, without needing repairs and with no very great 
wear, Stones were unloaded from the local freight 
trains at the top of the chute, handled there by two men 
with bars and gas-pipe rollers, and allowed to slide down 
by their own weight, and received at lower end ina bank 
of sand and old railroad ties, in order to break the force 
of fall. There they were swung by a small derrick clear 
of the following stone and over on to a push-car, and 
were at once run off by hand on a temporary track to the 
work, where they were placed for cutting, and subse- 
quently swung into place on the wall by another derrick. 
The derricks we had on hand. The cost of labor for 
setting them up,and building chute and a shed for use of 
euttersin rainy weather, was only $14.63; tracklaying, 
$7.70. Roofing of shed was of fence material afterward 
used in fenceconstruction, Track material subsequently 
went into side-track construction, and the other maternal 
used was condemned bridge stuff. This expenditure of 
$22.08 paid for itself many times before the completion of 
the work, and did much to keep down the total cost. 

At intervals of 40 ft. or so, 4-in. square stakes were 
driven on center line of culvert with top to grade of 
upper surface of key of invert, Centers were fixed 
by driving nails, and a mason’s line was stretched 
from nail to nail. The key of invert was then laid in line 
and grade by this line: and as the work advanced a 
6-ft, tram or template placed on the invert, with central 
notch over the center line,and properly leveled gave at 
once the outline of invert and location of side walls. 
The tram was used, however, in th@ cut work only, but 
line and grade was given throughout as above stated, 
The construction of the arch centers calls for no com- 
ment further than that they were supported from the 
floor of water-way instead of from a projection of the 
spring line as is usually the case. 


Our trench, 15 ft. wide, was carried through a clear 
space of 24 ft. between trestle bents at a depth of 6 ft. 
below surface, trains running at a height of 66 ft. over- 
head. We here used for sheet piling (to keep earth 
from caving under sills of trestle) plank 14 x 6 ins., 
driven 18 ft. at bottom into a tough clay, and braced at 
top by old bridge timbers, dimensions 7 x 13 ins,, 
placed at the plumb and batter posts of the trestle. 
When the excavation progressed north so as to cut 
through into the channel of the brook near its west- 
ward deflection. we built a temporary dam, turn- 
ing the water still farther westward and completely out. 
of our way, tearing away the dam on completion of the 
work. Old bridge timber and the natural soil were our 
materials for dam construction, 


Excavation for masonry was begun June 15, 1887, and the 
culvert was finished in October. Filling by steam shovel 
and unloading plow began Oct, 10. 1887. The culvert 
proper contained 613 cu. yds. of masonry and 24% yds, of 
concrete. Masonry cost $4.09 per yd. for labor and $2.50 
for material or a total of $6.57 per yd. Concrete (for 
labor only) cost $1.78 per yd. Stone quarrying was by 
contract, all other work by day’s wages, I append an 
itemized statement of cost. 

The work was carefully pointed inside and out with ce- 
ment mortar, and the extrados of arch likewise received 
a good coating. We intended to use Black Diamond 
Brand Louisville cement, but a car-load lot obtained 
from a local dealer proved defective and led to the adop- 
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tion of Alsen Portland cement throughout. With Port- 
land cement we used four of sand to one of cement for 
interior work, and two of sand and one of cement where 
exposed to weather or water. Louisville cement we used 
two to one throughout. In special places we used ag 
high as one to one of Portland. The arch ring was set 
entirely in Portland mixed usally two of sand to one 
cement. 

For cement testing, our people objected to paying 
from $75 to $150 for a testing machine, and we built one 
at our shops at an expense of $15 that answered well 
enough, its essential elements being an ordinary spring 
balance with rotary index hand, weighing by ounces up 
to 30 ibs. or 480 ounces, and a lever connection by which 
each ounce on scale represented one pound stress on the 
briquette of cement. All unregistered weight was taken 
off by the briquette by a counter-weighbt and cord car- 
ried over a pulley, and the briquettes were ruptured by 
a lever and the pressure registered by a tell-tale index 
hand. I am convinced that the slight errors of such ama- 
chine are far within the ordinary variatiuns caused by 
differences in the ramming of the cement and that it is as 
good for all practical purposes as any of the high-priced 
machines. 

I feel [ought not to elose without saying something 
about steam shovel work, With good management a 
shovel will accomplish much at a minimum cost, while 
with poor management the little that is done will be at 
a cost so unreasouably large as to create a prejudice 
against the shovel often difficult to overcome. From 
what I have seen of shovel work T should invariably 
have the shovel, plow, engine and flat cars over hauled 
and put in thorough repair before beginning a job of 
work. Delays will be many even when this is dune, and 
each delay means an expensive plant and a gang of-men 
idle at heavy expense. It is important, also, to strike a 
proper balance between the wor’: of the shovel crew 
and train crew respectively, so that neither will have to 
lose time while waiting for the other. As a rule, the 
length of haul is a fixed quantity, and the maximum 
economy will occur when the shovel has trains 
always ready when it is ready to work, and the trains 
find the shovels always ready to load on their arrival. 
In practice we should approximate as closely to this 
state of affairs as possible. We should aim to move the 
shovel while the trains are unloading, and to accom- 
plish this it will sometimes be advisable, within mode- 
rate limits, to fix the number of cars loaded per train by 
the height of bank in which shovel is working. Witha 
short haul and a low bank, we may put in as many flats 
as the shovel can load in one shift, say 15 to 25, depend. 
ing on hauling capacity of engine over the given grades, 
ete., and then occupy the time the train is away in shift- 
ing for next load. W th a longer haul and higher bank, 
a few extra flats could be left for the shovel to work on 
after shifting and before arrival of train; and with a 
still longer haul and lighter bank, two trains could ve 
used, one loading at the shovel while the other unloads 
at the work, ; 

It is well to have acompetent and energetic man on 
the ground in charge, paying him # generous cem- 
pensation, and looking to him togetthe maximum of 
work possible out of the plant and crews. Our fore- 
man is an old freight conductor, who acts as engineer 
at the shovel and conductor on the train, and is in com- 
mand of both train and shovel crows, receiving $125 per 
month. Heis emphatically the right man in the right 
place, and a valuable man forthe company. Even with 
the best of crews and foreman, a close daily supervision 
is indispensable in order to keep the plant up to its full 
duty. o 
Our shovel is of the Otis type, built by John 
Souther & Cé.; cuts about 24 ft. wide to a depth of 4 ft. 
below the track. We have been working in a bank 
about 12 ft. high and loading 12 flats foratrain load. 
Shifting shovel occupies about five minutes. Our haul 
averages about 4,000 ft. Under ordinary circumstances, 
it takes ahout 15 minu‘es to handle the cable and plow 
off. but by an ingenious cont-ivance for loading the 
cable, devised by Mr. B. FaGcan, foreman of bridge re- 
pairs, we have reduced the total time of unloading to 
about 5 or 6 minutes. 

Ocr usual complement of men consists of a foreman 
in charge of the work, who acts as train conductor and 
engineer of shovel, at $125 per month; a cranesman at 
$2.09 to $2.50 per day;a foreman for shovel at $1.50 per 
day;four pitmen who clean after the shovel, assist in 
moving it, and in clearing the tracks and handling the 
cable in plowing off, each at $1.25 per day; and one 
watchman at $1.00 per day. 


We have thvs far bardled 2,612 car-loads or about 
21,000 eu. yds. of earth filling, at a cost for labor,repairs 
and suprlies of 59% ets. per car, or 734 cts. per cu. yd’ 
Fuller det: ils are given in the table below, which table- 
is arecord of about 22.000 car-loads of earth handled by 
our shovel during the last three years. We have 
loaded as many as 124 cars per dar, and have averaged 
68 per day summer and winter. Our average expense 
for loading merely, which includes wages of shovel 
crew, repairs to plant, and about one third of the 
supp ies, is about 40 cts. per ar, load or abcut5 cts per 
cu.yd. Total expense for loading, transporting about 
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COST OF ARCH CULVERT.—6I3 C 


rs and helpers. cutting stone. 
oeeleten, straight edges, paren. ¢ ete.. 
Repairs of cutters’ tools yo ae 
Water DO. ......20- ce cee eee eee we eees 


Total cutting........... 


Masons, laying stone... ehh wee see 
Helpers to masons......... ata 
Mortar pplzer. eee shed dhs wih acink 
Water boy.. 
Track laying” 
Derrick, stone chute, etc ‘ 
Arch centers, built and erected... 
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POUMEIDE,.«. cc ccciccsen cove 
Total labor 


613 yds. stone @ $1.50 
100 bbls. Alsen Portland cement (German). 


an 

© “ ~Burham “ * (English) = 

2 “ Louisville (Anchor Brand) 
_ - (BV'k Diamond)..... .. 


Total cement. ......... Road bac 
SE II occ i Sec c eck acecen ctceee ceece 
Total material............ 
Grand total........ .... 


Concrete. . 
Exca vations for foundations and d rainage.. 
Sheet piling 
Timber for drain trough ..... re 
Extra allowance on sheeting stone ... 
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UBIC YARDS OF MASONRY. 

















Total cost. Coat per 
cu. yc 
$1, ” 2 > 
= ae = “09 
11.75 re 
$145,214.92 $2.35 
$ 384,87 $ 6 
4545.66 a4 
121.72 2 
11,75 A) 
7.70 oO 
14.63 e 
37.65 06 
$1,081.98 $1,051.98 $ 1.68 
dthadce aheeweitabad $ M00 §$ mis) 
wiknnciasd anaes $2,507.60 $4.09 
$ 919,50 5 $1. 
$ 315.00 
7 
130.00 
20.00 
8.75 
$ 571.25 $ 571.25 $ .4 
33.50" § 06 
= > 5A) 
wend 4,036. 3 6.59 
$ 43.75 
260.77 
19.69 
eadtabe 2 5OR 
20.00 
$ 346.80 $ 346.80 
eaten dee Ske "sean $4,383.65 


MISCELLANEOUS DATA. 
CemMENT,—125 Ihs. per yd. of masonry, or 2 2-5 yds. masonry per bbl. of Louisville of 300 lbs., and 3 1-5 yas. per bbl. 


of Portland ot 400 Ibs 

SCALE OF WAGES.—Foreman, $3.50 per day of 10 hours; cu 
ers, $1.25; water boy, 5) cents. 

Cars loaded with ab: ut Le yds. of stone. 


Stéam Shovel Work, Indianapolis, Decatur & Springfield Ry. 


















tters, $3; carpenters, $2.50; mortar mixer, $1,50; labor- 


Under Supervision of A. J. Diddle 























. 
Roadmaster. : 
‘Sangamon Montezu- |Sangamon “Guion} Nichol’s 
Data, River ma Gravel) River Trestle Hollow 
Trestle. Pit. Trestle Trestle. 
1885 1886 1886 1887 1887 
First car loaded .......... ieee trae Oct. 26 Jan, 19 Sept. 3 May 28 Met. 10 
ame Gur’ Wremmed ... 6... 1k. cesses Dec. ty Julv 24 Oct. 21 Sept. 12 Nov. 30 
Total numberof days. ..... ........... 186 48 108 5l 
Number of working days...... ok See “a 115 38 85 40 
Days idle in addition to Sundays neki 0 45 3 7 , Bhs 
Nature of material handled.......... _ light clay} gravel light clay light clay light clay 
Average height of bank 10 ft. 12 ft. 10 ft. 10 ft. 12 ft. 
Total number of cars loaded..... 2,899 8.631 2,71 5,254 2.52858 
Greatest number of cars loaded per day. 94 124 90 80 i 
Least number of cars loaded per day.. . 2 16 a _, 8 _ 1 
Average number of cars loaded perday.. waliedelan tie 63 7 73 61.8 63.2 
Average length of haul... 1 mile 9 miles 1 mile 2 miles %4 mile 
Graae—Shovel to Dump—feet per 100. ..... ...... —1.00 varying —1.00 1.00 —1.00 
Tons of coal used—shovel and engines. 141 853 99 antl aw 
Number of car loads per ton of coal . 20.5 10 28 30.9 38.9 
Cost of Work per Car Loud. 
| Cents. | Cents. Cents. Cents, Cents. 
Foreman at $125per month .... ...... .... .... hen he 8.86 | 9.67 8 00 9.01 9.88 
Cranesman at $2 to $2.50 per day****......... .-.... 5.35 5.62 4.90 3 4 5.R7 
Fireman (shovel) at $1.50 per das... 2.08 | 8.8 2.87 | 2.90 8.27 
Laborers (4) at $1.25 per day. RPE eae ee 7.86 9.92 8 77 9.80 9.80 
Watchman at $1 per day..... ...... ......-.. vee: vates i Cee 1.96 1.88 ae 2.25 
Total shovelcrew.. . Dee TT |S 27.02 30.54 26.32 27.75 90.77 
Engineer and fireman (Aheine). . sccaececch =n 14.50 7.44 11.00 13.10 
Trainmen (conductor, $2.50; brakemen, $1.50)............ | 5.97 14.60 5.74 Oe 5.77 
I ONE I ais. ike a tbekhd es, weenie occetsncseeh Eee 29.10 13.18 16.25 18.87 
Helpers distributing earth at $1.10... 2 2... 2.2.66. cece) cee cee e ees Se foncksasecuss we 2.72 
Helpers loosering frozen ground ahead of shovel, $1. io. a OG»: Kiscss ca ae ant weetioe wthaditaata 
Section men (track work) at $1.10... 2. 2. woo... cece eee “0.8 1.88 1.38 1.45 2.08 
ridge carpenters (repairs to plant) $2 01 1.58 0.16 1.04 oo aero 
Section men frepairs to plant) $1.10 0.62 ie li D os dle wiios Ipeieiitditicsibateedas 
Shop bills (repairs to plant) 10.99 1,27 10.60 1.67 
Total repairs to plant .. 18.10 1.4 11.64 1.67 
Ooal at from $1.25 to - 41 per ton.. 13.30 4.47 4 31 3.28 
EE ee cased Abd wecevedbcccesoe anbagKeuaarseues : 1.55 0.75 0.26 0.36 
Total "NEAR aE Ae eae mI SSS ery Wit) en aPA -| 6.8 14.85 5.22 KAT 3.84 
I i ona od bib nrc ceaubs sb enduraadivs | 5h 47 91.19 47.53 62.26 59.7) 
Cost per yard at 8 yds. per car.......... ... einetdee cben 6.43 11.40 5.4 7.79 7.47 
Add per yard for interest on cost of plant...... ........... ; 1.00 1,00 1.00 1.00 1.00 
Cost per yard including interest...... ....... 22... 6.6.5... 7.48 12.40 6.94 8.7 8.47 








1 mile, unloading with plow, and distributing on bank 
when necessary, is about 57 cts. per car-load or 8 cts. 
per yd., which includes all possible expense excent ir- 
terest on cost of plant. On our third job, under favor- 
abl: conditions, we bave a record of 47% cts. per car- 
joad or about 6 cts. ner yd., which was trestle filling at 
the Sangamon River near Decatur. Other data will be 
‘found in the table. 

The report of the Roadmasters’ Association fur 1885 
contains some steam shovel data which it may be of in- 
terest to compare with the above figures: 

1. The Baltimore & Ohio road. loading with steam 
shovel and unloading with side dump cars, claims to 
hau! 5 to 25 miles, including train service and supplies, 

-at 8-1 cts. per yd. 


2. The Michigan Certral road presents a record of 
20,000 car léads of gravel, banks 7 high. at a cos 
for loading of 44 cts. per yd, including coal, oil, waste, 
labor and repairs. Cost per yard for hauling 30 mii%s, 
735 yds. per day, two trains and crews, 4 cts. per yd. for 
labor only. 

3. The Ohio Central road, with steam shovel and 
ballast unloader and train of 30 to 35 cars. claims mn 
average cost for bauls of various lengths of $1.00 per car, 
or say 13 cts. per yd. . 

4. The NV. Y., P.& 0. Ry. gives 7 cts. per yd. at the 
rate of 8 yds. per car, as cost of loading by steam 
shovel. 

5. The Central Iowa road presented, as their record 
of 4,803 car-loads handled, the following figures: 
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TLoading...2........ 33 ets. per car, or 4.75 cts. per yd. 
Thioading.......... 5% “ “ ae “ ee 
Engine service 25 “ “ “9 1 “ “ 


Total eost............ 78 ets. per car, or 9.75 eta. per yd. 


Our figures, it will be seen, 
parison. Much of the 


do not suffer by com- 
eredit for them belongs to our 
roadmaster, Mr. A. J. Dippie, who has charge of our 
steam shovel work, and to whom T om indebted for 
much advice and counsel in connection with the «ul- 
vert work herein deseribed, 


Irrigation in Wyoming. 

We abstract the following from an article by Mr. 
C. A. MiLter. C. E. which recently 
the Rawlins(Wyo.) Journal:— 

Regarding irrigation laws. the writer says that 
Wyoming has followed, with improvements, those 
of Colorado. The Colorado laws are considered an 
improvement upon the earlier ones adopted by Call- 
fornia, forin the latter State the generally accepted 
ripanian rights of owners of lands bordering on 
streams to a certain amount of water from that 
stream were first in vogue, and this practice caused 
much tronble between mining and agricultnral in 
terests. Colorado undertook to avoid these diffien] 
ties, and based her fundamental law on the doctrine 
of “prior appropriation,’ under which those 
first making use of the waters of a stream have the 
right thereto. The working of this law has been 
so satisfactory that California has recently adopted 
the same principle, and the Kansas Legialature has 
lately memorialized Congress, asking for a 
national law based on the principle of “ prior appro- 
priation” to govern in all interstate questions. In 
aconvention of California irrigators, the Colorado 
unit of measure was also recently adopted, it being 
one cnbit foot ner second 


appeared in 


Next to good laws Mr. MILLFR savs that forestry 
and rainfall have perhaps attracted the 
tion 


most atten 
He insists upon the necessity of preserving 
the timber at the headwatersof streams. In speak 
ing of the late and extensive disenesion of the in 
crease of rainfall on the plains,Mr. MILLER saves that 
whatever the tendency may he.the neonle of Wyom 
ing will find irrigation a necessity if agriculture is 
to sneceed. He does not think there are more than 
6 rain gaugesin the Territory, if that, but believes 
that the rainfall is about the same as the average 
for Utah, Idaho, Colorado, and Kansas 


Wyoming is well supplied with streams snitahle 
for irrigating purposes. In point of capacity the 
more important streams are: the Big Horn, North 
Platte. the Green and Powder rivers. the Snake 
river of the South, the Medicine Bow, Sweetwater, 
Cheyenne, and the Belle Fourche. No large section 
is without water for irrigation, unless it is the Red 
Desert. Most of the streams have narrow bottoms, 
but that of the Big Horn is wide and affords some 
or the finest land in the Territory. 


Perhaps Johneon Co. (in the north central 
part of the Territory) has carried irrigating and 
farming farther than any other county. 

Tt is estimated that seven-eighths of the flour con- 
sumed in Wyoming comes from outside the Terri- 
tory, as do many of the potatoes and much of. the 
butter. There is plenty of land needing only irriga- 
tion to make it arable. The uplands are especially, 
and often only, suitable for stock-raising, but farm- 
ing can be carried on in the lowlands. 

Mr. MILLFR calls especial attention to the re- 
sources of Carbon Co, mentioning among her 
streams the North Platte, the Medicine Bow, the 
Snake river of the South. the Sweetwater and 
Powder rivers, and Savey creek. He estimates that 
there is sufficient water in the county to irrigate 
four-fifths of its area. and mentions that there are 

especially fine reservoir sites near Rawlins. 


GRAN GUIVERA, ruins of an ancient city known 
to the Spanish explorers. has heen again discovered 
bv engineers of the El Paso & Mexican Railway. 
They found the rnins of gigantic stone buildings, 
bnilt in a substantial manner, and one of them 
covered an area of four acres. There was every 
indication of a one-time dense population, although 
the nearest water is now 40 miles away. Immedi- 
ately to the sonth lies the great Molpais lava bed, 
40 miles long by from 1 to 10 miles wide, and on a)l 


sides the country is covered by fine, white ashes of 
unknown depth. 
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Coming Technical Meetings. 

Civil Engineers'Ciub of Cleveland,O.— Regular meeting 
Jone ll. Sevy.. James Ritchie, Oase Library Rooms. 

New England Raliway Ciub, Boston, Mass — Regular 
meeting, Junel2 Boston & Albany passenger station. 

New Engiand Water-Works Association. —Annual 
meeting at Kall River, Mars,, June 12,13. 14 Secy., R. ©. P. Cog- 
gesball, New Pecford, Mass. 

Engineers’ Club, Philadelphia, Pa.—Kegular meeting 
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burg. Pa-—Regular meeting, June 18% Secy., 8. M. Wickersham, 
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American Rallway Master Mechanics’ Association. 
The annual meetivg will be neld at Niagara Falls, N. Y , begin 
pirgJurei8 tecy., Ang. 6 Sincleir, 140 Nassau St., New York. 

American Institute of Mining Eng!neers.--Nex:. meet- 
ing at Denver, Crl., beginning Juce 18 Sevy., R. W. Raymond, 
13 Barling Slip, New York City. 

Boston Society of Civil Engineers. — Regular meeting, 
June 19. Secy., S. K. tinkbam, City Hall. 

New York Raliway Club.—Next meeting, June 20. Rooms, 
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American Society of Civil Engineers, New York.— 
A Ynalconvention at Seabright, N.J., June 20. Secy-, John Bo- 
« *,127 EK. 23d Si. 

aster Car-Bullders’ Assoctation.--lbe annual meet- 
ing will be held at Saratoga Springs, N. Y., beginning June 26. 
Becy., J W. Cioud, Buffalo, N, Y, 





Tue awful disaster at Johnstown, which 
will make this week forever notable in the re- 
eords of great calamities, will not be wholly 
unfruitful of good if it shall lead, as very pos- 
siblv it will, to more thorough public super- 
vision of such sources of danger; for it is to 


the general apathy of the public. rather 
than to the exceptional carelessness of indiv- 
iduals that the blame jor this dread disaster 
may be most justly attributed. That there 
was negligence on the part of the South #erk 
Fishing Club in selecting an engineer seems 
but too probable. The engineer whose name 
Is mentioned in that connection—and who, 
happily for him, is now dead—was at least 
never a member of the American Society of 
Civil Engineers, nor, so far as we can ascer- 
tain, of the local engineering society; nor is 
he known to us, or to various well-informed 
engineers whom we have consulted, by reputa- 
tion. Therefore, while he may nevertheless 
have had a long and creditable piofessional 
eareer, he can hardly have been an engineer 
of such prominence that he might properly 
have been trusted with such an exceedingly 
responsible and delicate professional duty 
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as complete control over the reconstruction 
of a dilapidated dam of large size and in a 
highly dangerous situation. That he was un- 
duly limited in the allowed expenditure, or 
felt himself to be, seems also most probable 
from the small sum expended in reconstruc- 
tion, $17,000. What was to be expected from 
a mere fishing and hunting club, whose mem- 
bers knew from experience little or nothing 
about construction, who had no serious end in 
view to justify large expense, and who, even at 
that price, were paying pretty dear for their 
fish ? No doubt had they had some $5,000.000 
iron works of their own below the dam to be 
eudangered by it, they would have been more 
careful than they were to ensure the ex- 
cellence of their engineering construction; it 
would then have been more truly their busi- 
ness to do so. But te attempt, therefore, to 
throw the whole blame for this disaster, or 
any considerable part of it, on these individ- 
uals, seems to us rather an unwarranted 
ex post facto outburst of public virtue, 
having in it an element of meanness akin tu 
that which occasionally breaks out when the 
whole blame for some railway dizaster is 
thrown upon an ill-paid employé who has 
‘broken the rules,’ in hopes that the public 
will forget the far greater error of those above 
him, who have provided no better safeguard 
than rules depending on human memory and 
caution,which experience makes it absolutely 
certain will occasionally fail when most 
needed. 

The public, and not any individuals, should 
in justice carry the heaviest share of blame 
for this dread disaster, in that it takes no 
trouble to ensure effective expert supervision 
of such sources of danger, but either does 
nothing at all, or creates offices. and guards 
the filling of them so carelessly that they 
become mere political spoil, and are filled 
by political and not technical experts. What 
more can we rationally ask of any man 
than that he shall take as much care for our 
safety as we take for our own? And who was 
most concerned to have that dam safe, the 
men who built it to make a fishing pond, or 
the public below it whose lives depended on 
its staunchness ? The answer is too plain for 
words. Unless, therefore, it can be shown 
that these unhappy fishermen knew they 
were taking chances and endangering life 
or had reason to suspect it of their own 
knowledge, which there is not the slight- 
est reason to believe or to charge, the blame 
which rests upon them is only their propor- 
tion of that which rests upon the whole public 
for inexcusable and inveterate carelessness 
about the hands to which are entrusted works 
affecting the public safety, and the means 
taken to secure it. The purpose sought by 
the clubin rebuilding the dam was a lawful 
and proper one,—to providea pleasure ground 
for themselves and their families. They 
wanted an engineer to build it, and they got 
one whom the great public tacitly declared 
was a guvod enough engineer for them; for 
they had a right to assume that any man 
announced by his sign as such, and who 
was permitted by the public to build any kind 
of structure without supervision or check 
upon his work, was competent to perform 
that work. He at least knew ntore than 
they did: and who has a right to blame them 
that they trusted to him implicitly their 
paltry dollars, when the public likewise pro- 
ceeceded to trust him implicitly with the lives 
of thousands of helpless human beings? 

We confess that this responsibility of our 
whole body pclitie for the disaster seems to us 
the most obvious moral of the occurrence. 
We cannot but feel that indignation may be 
most profitably and most justly directed, not 
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at the unhappy men whose rightful search 
for pleasure has ended so sadly, but to those 
reckless political methods and conditions 
which disgrace us as a people, in that they do 
not leave room for even one man in each 
State to hold office as an expert and not asa 
politician, with the pay and the permanency 
of tenure by which alone true expert services 
can be secured. 

As is but natural, the catastrophe of last 
week has set every town that has a dam near 
it, or proposes to build one, to speculating on 
the possible effects of a rupture of this dam. 
Of course, the proposed Quaker Bridge dam 
above this city is receiving the full share of at- 
tention which its great dimensions and the vol- 
ume of water to be impounded demand, and the 
possibilities pictured in the imaginings of 
newspaper scribes are simply appalling. It is 
true that the dam is to be the highest in the 
world, and the lake behind would be of great 
extent and with a surface high above tide leyel ; 
but the remaining conditions would be very 
unlike those in the narrow, rocky, but thickly 
settled valley of the Conemaugh which brought 
about the late terrible calamity there. In- 
stead of an earthen dam, doubtless well built 
for its day and type originally, but abandoned 
for years, and then cheaply tinkered up fora 
second tour of duty, we would have a dam of 
solid masonry, designed in the light of the 
latest engineering science and experience and 
built without stint of money or care. Nothing 
short of an earthquake could move such a 
dam as is here proposed, and flood water in 
any volume is provided for and could not 
harm it. But if the dam did break, what then? 
The distance from the site of the dam to the 
Hudson along the Croton valley is less than 
a mile, and we believe there are no houses in 
this rocky ravine. Consequently, uatil the 
river is reached, no human life could be lost. 
But the river here is really the Tappan Zee, a 
virtual lake, so broad in surface that even the 
sudden addition of the waters of the new 
Croton lake would have little more effect 
upon it than to create a considerable swell 
and perhaps wash the wharves of the nearest 
villages and towns. As to its effect upon New 
York, any stiff breeze that backs up the tides 
and floods the cellars on West street would 
do immeasurably more damage. There is no 
danger, therefore, from the building of the 
Quaker Bridge dam, however much there 
might be in permitting ignorant fear to ob- 
struct its speedy completion. The only seri- 
ous danger and calamity to the citizens of 
New York lies in the possibility of its not 
being built. ona 

The staff engineer of our worthy contem- 
porary, the New York Times, was evidently 
absent from his post when the editorial of 
last ‘Tuesday on ‘** The Sufferers and the Re- 
sponsibility,’’ was writteu. Speaking of the 
catastrophe in the valley of the Conemaugh, 
the Times says: 

Judging from its dimensions, it must have been a 
masonry dam, and from the data now at hand we may 
say with positiveness that it was a dam which should 
never have been built. No ‘‘ waterspout,” no“ cloud- 
burst,” no cyclone, earthquake, or other overmeastering 
convuision of nature released the waters contained by 
thedam. A heavy and unusual rainfall upon the region 
tributary to the lake filled its bed until the water rose 
above the top of the dam and ov-rflowed. Masonry 
dams are not built or intended to withstand such a test. 
Whenever the waters they contain rise to the point of 
oyerfiow, they are doomed. The dam maintained above 
Johnstown ty the fishermen of Pittsburg furnished no 
exception to this well-known rule. At 2 o’clock on 
Friday afternoon the water of the lake broke over the 


crest of the dam, at 3 o’clock the dam gave way, and at 
4o’clock the lake was empty. 


To engineers, the above extract needs no 
comment. Our contemporary has simply re- 
versed the safety conditions of masonry and 
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earthen dams when overtopped by floods. 
Water passiug over the crest of a dam of earth 
is fatal to it, while masonry dams are often 
constructed to permit such passage without 
danger, and over a spillway extending along 
the entire crest of the dam. Our own Croton 
dam is an example of a liberal spillway over 
the dam, and the new Vyrnwy dam for the 
Liverpool water-works is an example of the 
extreme extension of this spillway over the 
length of the dam. Every wooden mill-dam 
in the country takes the water over it at all 
times, and earth is the material least adapted 
to this disposition of flood water. 


sit i italy 
We give up an unusual proportion of our 
space this week, in which perhaps the 


thoughts of our readers will be chiefly tixed 
upon other matters, to a discussion of the 
good and bad points of iron highway bridges 
and viaducts by Prof. WappeELL, in hopes 
that its practical hints may tend to lead to 
a much needed improvement in average prac- 
tice in regard tosuch structures. While to 
many of our readers the suggestions of the 
paper may be needlessly elementary, to 
others, who do not make a specialty of bridge 
construction, yet have more or less control 
over such structures, the paper may furnish 
just what they need. Not all the statements 
of the paper will pass without challenge 
probably, and, after all, the chief sinners in 
regard to such structures are not engineers, 
but public officials above them, who are not 
likely to be effectively reached by ENGINEER- 
ina News. Nevertheless, there is but little in 
the paper that any engineer will be disposed 
to question, and we hope and believe that its 
publication may do good. 


— . 


THE paper on rail sections, by Mr. FREDER- 
ick A. Detano, Chief of the ‘‘ Bureau of Rail 
and Rail-Joint Inspection Tests and Rec. 
ords,”’ of the Chicago, Burlington & Quincy 
Railroad, which is reprinted in another col- 
umn, we especially commend to our readers 
as preaching,from first to last, sound doctrine 
which has been too much neglected. His sug- 
gestions correspond precisely, in their sub- 
stance, with the conclusions which all engi- 
neers who have been studying the subject 
with care have been reaching lately; but few 
have devoted so much study to all the de- 
tails of the question as he; and it is much to 
be regretted that the awful catastrophe of 
this week has come at a time to dis- 
tract, as we fear it may, much of the atten- 
tion which the paper would otherwise have. 
The proposed form of specifications contains 
some especially good points as to speed of 
rolls, heat of finished rails, drop tests, treat- 
ment of ingots, ete., which are not ordina- 
riiy so carefully provided for,in accordance 
with reasonable necessities, before we shall 
have rails what they ought to be. A large 
part of the trouble with rails, we are confi- 
dent, has arisen from these three causes, 
which have no direct connection with the 
quality of the metal, viz.: 1. Bad form of sec- 
tions; 2. Too hot rolling, necessitated largely 
by the bad form of sections, in that the 
webs and bases were very thin; 3. Loo tast 
rolling, encouraged largely by the great heat 
necessary, and tending to still further in- 
crease the heat used. The proper conditions 
as to the form of the section are naturally not 
touched upon in the specitication, since it is 
settled in advance, but it is very ably dis- 
cussed in the body of the paper; and if, as 
now seems likely, we are soon to have stand- 
ard rail sections, as noted last week, it is a 
practical certainty that they will be devel- 
oped on precisely the lines outlined in this 
paper, although, perhaps, not precisely agree- 
ing with its specific recommendations. 
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WE rejoice to learn from the paper describ- 
ing the Pennsylvania Railroad experiments in 
electric car lighting, which is reprinted in 
another column, that these experiments are 
deemed to have resulted very satisfactorily ; 
so much so, in fact, that the results are stated 
in the following gratifying terms: 

So far as the Pennsylvania Railroad is concerned, the 
electric lighting of passenger trains may be considered 
an assured success; and leading, as it does, to the aboli- 
tion of kerosene lamps, and incidentally encouraging the 
adoption of steam heating, the safety and comfort of 
the passenger is certainly increased, 

The inconsistency between these statements 
and the reported intention of the Pennsyl- 
vania Railroad to introduce extensively a 
gasoline or “‘carburetter’’ system of iighting, 
on which we have Zelt it adut} to comment 
adversely in recent issues, we cannot attempt 
to reconcile; but from the past history of the 
Pennsylvania Railroad, which has thrown its 
influence steadily in favor of the best and 
safest appliances, and has been quick to ree- 
tify mistakes tending in the other direc- 
tion when this tendency was discovered, we 
are satisfied that the paragraph outlines what 
will be the ultimate policy of the road, if not 
as respects electric lighting, then as respects 
some other equally safe system. What would 
be gained, if, having ‘“‘ abolished kerosene 
lamps,”’ gasoline lamps of any kind were putin 
their place, or what would be the use of “ en- 
couraging the adoption of steam heating,’’ if 
the Baker heater in each car was to be replaced 
by what might easily become an even quicker 
and more certain method of spreading fire 
six 2-gallon tanks of gasoline attached to each 
car—it would puzzle any one to determine. 


—— ° 


A little crossing disaster which occurred 
last week on the Long Island Railroad, hap- 
pily without loss of life, is worthy of more than 
passing note. The circumstances, as described 
in the daily press, were these: 

The engineer and conductor were guiding some empty 
cars down the incline from Fulton Ave., along Vesta 
Ave., Brooklyn, at 3 Pp. M. yesterday, when the brakes 
gave way, and the train ran swiftly to and across the 
Long Island Railroad tracks in Atiantic Ave. When the 
cars were half way over, a west-bound train of five cars, 
filled with Grand Army men and women and children, 
came around a curve, and the engine struck the middle 
one of the empty cars. The shock was very great, but 
only one person in the crowd of people was injured, and 
he was only slightly hurt. The engine which drew the 
passenger train was badly damaged, and travel on the 
road was delayed for an hour while the wreck was*re- 
moved. The engineer and conductor having the empty 
cars in charge were arrested but not held. 


The largest excursion passenger traffic in 
the world, or nearly the largest, is handled, 
during the months which are now opening, 
on the Long Island Railroad. It is handled 
in the main well and safely, and it would be 
improper not to recognize that fact. More- 
over, the Long Island has been by no means 
the most laggard road in introducing inter- 
locking safety appliances. It has done a 
great deal already in that direction, and, al- 
though its persistent use of the noisy Smith 
vacuum brake, which has been abandoned on 
nearly all other roads once using it, does not 
seem to be particularly progressive, yet the 
brake stops tbe trains, and does well enough, 
possibly, to relieve the road from serious re- 
proach on this account. Yet how exceedingly 
cruds and careless is the whole system of 
handling a heavy passenger traffic revealed 
by the above brief record! The tracks are at 
the street level, the cars are frail, and in 
summer chiefly open, so that a slight col- 
lision may do fearful damage; the crossings, 
in this case at least, are without any effec- 
tive protection, the only truly effective one 
being interlocking apparatus and derailing 
switches. Add to this that excursion and 
suburban trains run across streets at grade, 
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n many parts of Brooklyn, at high speed and 
with only the protection of a flagman, and 
we have a picture of bad practice which ought 
not to be tolerated an hour, and for which 
there is no longer any shadow of excuse, ex- 
cept that it is a survival from the days of 
small things, but which seems likely, because 
of public apathy, to endure for a good while 
to come. 
° 

THE particular attention of manufacturers 
is called to the next meeting of the New 
England Water-Works Association, commenc- 
ing June 12. Professionally, the meeting 
promises to be a most interesting one, and 
the exhibit of all manner of water-works’ ap- 
pliances, capable of such exhibition, will en- 


able manufacturers to make the event com 
mercially profitable to them. The suecess 
attending similar exhibitions at Cleveland 


last year and at Louisville this year should 
tend to bring out an excellent display at Low- 
ell. Applications for space should be made to 
Mr. R. C. P. CoaarsHatt, New Bedford, Mass. 


The Johnstown Disaster. 


The disaster which has horritied the world 
this week is, so faras we can discover, by far 
the worst one in the history of mankind 
which is directly chargeable to defects in 
man’s devices, and to nothing else. Its ter- 
rible fatality outdoes all but the greatest bat- 
tle records, and itis tothe records of earth- 
quakes only,and to one or two floods in 
China, like that of the Yellow River in 1887, 
in which 100,000 are said to have perished, 
that we must turn for any death records sur- 
passing it. Thusatthe battle of Gettysburg. 
which was easily the most important of our 
battles, and almost if not quite the most fatal, 


the casualties only aggregated as follows: 


Killed. Wounded. 
WIE 5. dnc. cavecse 2,834 13.718 
Confederate 5,000 23,000 
Total d i 7834 36,713 


We are not advised how many of the 
wounded afterwards died, but it is only too 
probable that the deaths within twenty min- 
utes at Johnstown, andin the beautiful valley 
above it, outnumbered all those who died, 
either at once or later, as an effect of the two 
day’s Gettysburg fight, while it is quite cer 
tain that the aggregate wiil exceed the 7,834 
above reported as killed. The true total will 
never be known, but it seems to us now more 
than likely to have been nearly twice that 
total. 

So awful a disaster makes us indisposed to 
discuss any of its technical features more 
fully than we have done elsewhere, until all 
the facts are known. The best method to as- 
certain them seemed to be by direct investi- 
gation on the ground, before too many of the 
evidences which will tend to reveal causes and 
the course of events have been effaced by 
man or the elements. That method of ascer- 
taining the facts we have chosen, and we shall 
hope next week to lay before our readers as 
much as can be determined, after the event, 
about the facts in the case. In the mean- 
time, however, it is impossible to be wholly 
silent, although one must deal to some extent 
in generalities, until fuller knowledge is 
available. 

Fortunately, there are enough such gener- 
alities which ought to be said to occupy all 
and more than all of the time and space at 
our disposal. One such we have just com- 
mented upon above, that the real responsibil- 
ity for this disaster rests most heavily upon 
the public, for its careless guard of its own 
interests and safety, and not upon the indi- 
viduals who were the unfortunate immediate 
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instruments of the disaster. and who cannot 
be expected to take more care forthe public 
than the public takes for itself, until! human 
nature has been regenerated. But there is 
another moral of this event which ought to 
impress itself especially on engineers, and we 
hope and believe it will do so. 


If anything can be said to be clear about 
it, it is that the dam—poor structure as we 
must now believe that it was—failed just 
when and as it did merely for lack of a little 
more sectional area in the spill-way. For 
nearly half a century this spill-way has suf- 
ficed; it may have been at times severely 
tried, but it has never before caused water 
to actually run over the top of the dam, and 
it probably would not have done so on this oc- 
casion had there been slightly more provision 
for normal discharge; because the area of the 
impounded water was not very large, not over 
450 acres at most, to judge by the old reports, 
and the water took many hours to rise to the 
crest level, Now, we cannot always, by indef- 
inite increase of expense, make it certain that 
no harm shall come to a structure, as we have 
often said and now repeat, although it seems 
a poor time todo so. To do this in respect to 
culverts and bridges, for example, would 
more than double the cost of all of them, and 
then we should not be sure; for if any road 
may be said to be beyond reproach in respect 
to such structures it is the Pennsylvania. No 
road in the world, or certainly none in this 
country, has spent more money on bridges 
and culverts to make them absolutely safe, 
and a week ago the whole road was the ideal 
of solidity. Yet it has suffered more in this 
storm, probably, than any road on the conti- 
nent ever did in any one storm. 

But what we can do,in designing all such 
structures, is to take pains to get every last 
fraction of stability that we can get for the 
money, by more careful design, and not ridi- 
cule the gain because it may be small or even 
dubious, or because ‘“‘the structure is made 
strong enough anyway.” No structure is 
strong enough anyway. A very prominent 
and recent example of such a seeming tend- 
eney is in respect to the section and ground 
plan of the Quaker Bridge dam, which we 
have heretofore discussed, and as to the 
probable dangers from which a flood of non- 
sense will probably be poured forth from the 
daily press shortly; in fact, it has already be- 
gun, using this disaster as a text and warning, 

But we prefer to speak first of smaller 
matters, as for instance the plain ends of arch 
culverts, such as the one we illustrate this 
week. There is a discreditably prevalent 
eustom among engineers of building arch 
culverts with a square shoulder connecting 
the wing wall with the abutment wall. It 
may be called the standard plan. The other, 
and in our judgment the only defensible plan, 
is the rare exception. The shoulder has the 
effect (1) to furnish the best possible lodg- 
ment for floating obstructions, (2) to decrease 
somewhat the discharging capacity under 
head or ata given depth, (3) to increase some- 
what the cost. But it is a little easier to design 
this way and—it is the old familiar plan. We 
never heard an engineer maintain that the 
plan was really better or quite so good, but we 
have heard them maintain that the difference 
“was not worth talking about” ; “that they 
did not figure their culverts so fine’ and 
** never designed them to run more than half 
full,” ete., ete. Many aculvert, we surmise, 
bas gone out in consequence,in this very 
storm. 

Another such matter,as to which a like 
contempt of ** hair-splitting’’ is manifested, is 
as to the design of rail sections; but to point 
out just why and how in this article would 
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Jead us too far. Still another is the question 
of ear lighting by gasoline, which we have 
had occasion to discuss recently. Noonein 
his senses questions that a gasoline apparatus 
for car lighting, or for house lighting, can 
be designed which shall be generally safe, 
which shall only become unsafe under (com- 
paratively) rare and peculiar combinations of 
circumstances. The heating of cars or houses 
by the combustion of dynamite might possi- 
bly be made generally safe. But who shall 
say thatthe general use of gasoline for car- 
lighting might not start a second Chicago 
fire. And what is gained by taking even that 
ghost of a chance, with such an awful penalty 
if the chance materializes? 

Another case where engineers take chances 
in an entirely unwarrantable manner is ir the 
design of bridge floors, but here again we 
touch upon a subject which to properly dis- 
cuss would take a separate article. We re- 
gard it as susceptible of demonstration that 
an even half of the bridge floors of the coun- 
try may be made far more safe at the same 
cost, with an almost equal gain from a slight 
and really insigniticant increase in cost. But 
we prefer to devote what space we have left to 
another phase of the Quaker Bridge question, 
which has already assumed prominence asa 
result of this week’s disaster. 

Desperate efforts will now be made, of 
course, and they have already begun, to prove 
that the engineering work on the Johnstown 
dam was allright. We do not Say that it was 
not—as yet. But this fact once granted, an 
evidently plausible argument is presented 
thus: This dam was designed by an engineer 
of good standing; more cannot be ensured 
forany dam. This dam has failed; all dams 
are likely to fail. The Evening Post of June 
3, for example, first quotes the Philadelphia 
Press as giving “important information’ as 
to the quality of the engineering service on 
the Johustown dam,—when all it gave was its 
own unsupported editorial affidavit that it 
had been first-class throughout,—and then 
earries the reader along the above outlined 
path of reasoning with many curiously absurd 
statements about the limits of engineering 
knowledge, and ends with the conclusion in 
italies, that ‘no such construction 18 safe,’’ 
from which it is an inevitable step to the 
further conclusion that the Quaker Bridge 
dam should not be built under any circum- 
stances. 

Now, the Evening Post is an authority on 
matters political which we are not disposed to 
dispute; but had it proceeded to reason from 
the Buddenseik buildings that ‘‘no brick 
strueture was ever safe,’’ and ordered the 
gradual demolition of the Evening Post build- 
ing before it should fallinto the street—as 
its well-known public spirit would no doubt 
have led it to do—it could not have 
committed itself to a more egregious blunder 
regarding matters technical than it has done 
in these statements; for there is no more 
rational basis of comparison between the two 
eases. And we say this more readily and 
emphatically because we have never hesitated 
to express our convictions about the plans 
for that structure, which have by no means 
coincided, and do not yet altogether coincide, 
with those of the engineers who had had to do 
with the Quaker bridge dam. 

Whatever may prove to have been the pro- 
fessional standing of the engineer who recon- 
structed the Johnstown dam,and however free 
from blame the South Fork Fishing Club may 
prove to be in consequence, for carelessness 
in selecting an engineer, it is already pain- 
fully evident that the engineering work was 
anything but demonstratively good, not from 
the fact of failure, but from many details 
which have already come to light and which 
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do not oceur in good practice, and need 
never happen if care be taken to ensure 
good practice. Why and to what extent this 
was so we can show better, because more 
completely, next week; but engineers cannot 
too early or too emphatically insist that it js 
so, 


The Effects of the Storms of Last Week. 


The great storm which occurred May 30 extended 
over a large scction of the middle Atlantic States, ard 
other beavy storms about the same time caused much 
damage throughout the country, from Canada in the 
north to Lonisiana in the south and as far west as 
Missouri. The magnitude of the disaster in Pennsy|- 
vania has caused the general extent of these storms 
to be overlocked, but we give below a statement of the 
dam age done, compiled from the dispatches in our ex- 
changes. 

Canada,—Heavy raing have fallen Jatelyin the dis- 
trict around Coburg, Ont., and on June 1 a sudden 
heavy storm swelled the creeks and flooded the town 
and the country down to Lake Ontario. A number of 
bridges and mi'l dams were swept away and a breach 
made in the embankment of the Grand Trunk Ry. 

Michigan.—The heavy rains of the storm of May 30 
raised the water in the streams considerably, but no 
serious damage is reported. Snow fell in some prrts 
of the State during the storm. Snow also feil at Tus 
cola, I'l. 

Indiana ,—The heaviest rainfali experienced for sev 
eral rears occurred May 30 and 31. Snow fell at Michi- 
gan City and Winamac. 

Missouri.—A heavy rainstorm prevailed May 28 and 
29 extending over parts of Kansas and Nebraska. Near 
Marshal! several bridges and culverts were destroyea, 
and at Mexieo, Mo., the rainfall was ssid to be the 
greatest ever known. Washouts oecurred on the 
Wabash Rv. near Moberly, and a landslide blocked the 
Santa Fé tracks near Courtney. 

Kansas,—F'oods caused by the recent rains have de- 
stroved a number of bridges in Leavenworth Co, 

New York.—The worst part of the storm swept over 
the western part of the State. Wellsville and the sur- 
rounding eountry was deeply flonded by the overflow 
of the Genesee river, the water being from 3 to 10 ft. 
deep, and the flood was said to be the greatest aver 
known. At Rochester the river flooded some parts of 
the citv. Around Andover and Hornelisville a number 
of highway bridges were esrried away. the railway 
tracks were washed out, and at the former place the 
two das at the ponds above the village gave wav. the 
water from the ponds flooding the place. At Friend 
shin the Erie bridge was wrecked and the gas mains 
broken. At Warsaw the Martinville dam was swept 
awav and three washouts occurred on the Erie road. 
At Mt. Morris the greatest rainfall for several years 
occurred May 31. A culverton the Dansville branch of 
the Erie was washe1 out. At Da'ton the rain was the 
heaviest ever known; the iron highway bridge and 
rnilwav culvert were carried awav, At Olean, the 
Allegany river flocded parts of the city and broke 
the water main; two bridges were carried away. At 
Waver'y the bridge on the Buffalo branch of the Dela- 
ware. Lackawanna & Western Ry. was swept away, and 
two of the stone piers badly damaved: washonts were 
also excused. In the Chemung valley, around Corning 
and Elmira, the floods were very serious. Washouts 
oceurted on the Erie, and the Western New York * 
Pennsylvania; bridges were carried away on the lit er 
road, At Elmira the water reached the highest point 
known, the Chemung being over 18 ft. above its nor- 
ma! level; a breach was mode in the railway embank- 
ment. Inthe Wyoming va'ley some culverts and small 
bridges were carried away. Tho bridge at Corning 
wae carried away. On the Fall Brook Rv. two bridges 
were swent away. and the treck badly washed out 
between Knoxville and Westfield. At Pelmont a two- 
span iron bridge was swevt away and several per- 
sons who were on it were drowned. A bridge on the 
Northern Central Ry. at Watkins was destroyed. 

Pennsylvania, — The worst disaster in this State 
was th° bursting of the dam of a lake above Johns- 
town, the eseaping flood of water sweeping away 
bouses. bridges, and railways, wrecking towns, and 
cansing great loss of life. Further details of this dis- 
nater will be found elsewhere. “Thronghout the State 
floods ocenrred. At Lewiston 8 railways and county 
bridges were destroyed: the water was 9 ft. higher 
than in 1847. At Lewisburg the railway oridge was car. 
ried away and the water an@ gas works flood d. A 
highway and wagon bridge, and several small bridges 
at Milton, were carried away. Newport was flooded 
with abont 7 ft. of water. All the bridges on Tuscarora, 
Lost and Coecolamus creeks in Juniata Co. have been 

‘earried away.and the Juniata river bridges at Mifflin - 
ton, Mexieo, Port Royal ahd Thomeonfown in the same 
connty: the dams, culverts, lo k house and waste 
weirs of the Peansylvania canal, at Mifflintoa, were 
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also carried away. Washouts of great extent oc- 
eurred on the Peunsylvania Railroad, and nearly all 
the roads in the flooded district suff-red more or less 
from washouts, wrecked bridges, landslides, ete. Traf- 
fie was seriously delayed. It is thought that North- 
umberland Co. and Bedford Co. will each sustain a loss 
of $50,000 in bridges. Williamsport was flooded with 
34 ft. of water in some places, the flood of the Susque- 
hauna being 7 ft. higher than that of 1865. The rain- 
fall is said to have been unprecedented. Harrisburg 
and Steelton were flooded. The trouble on the Penn- 
sylvania Reilroad was the worst ever known, some 
of the washouts being 300 to 400 ft. long, the tracks 
fleoded and blocked with débris and landslides, and 
punbers of bridges being swept away. York Co. has 
lost $100000 in bridges. At Bradford, Pa., the Aile- 
gheny river was higher than it has been for 21 years 

In the valley around Mt. Carmel, the mines are being 
flooded, andthe pumps are under water. The num- 
ber of bridges wrecked by the Johnstown flood bas not 
been given. 

Maryland.—The damage in this State appears to 
have been only second to that in Pennsylvania. The 
r'se of the Susquehanna flooded towns on its course 
und carried away immense quantities of lumber. In 
the Middletown valley anumber of bridges were carried 
away. Throughout the State the railways suffered 
severely by washouts, and traffic was in some cases 
suspended. The Pennsylvania Railroad bridge over 
the Monocacy, near Frederick, was badly damaged, and 
it was reported that the only bridye left onthe river 
was that onthe Baltimore turnpike. The Susque- 
hanna & Tijewater canal, extending from Columbia, 
Pa , to Havre de Grace, Md., and the Chesapeake & Ohio 
canal are almost ruined. The newly completed bridge 
over the Potomae at Point of Rocks was carried away; 
it had cost $75,000. Itis reported that 64 bridges are 
destroyed, including the stone bridge overthe Potomac 
at Shepherdstown. At Ellicott City, Frederick, and 
other places,the flood was the highest since 1868. 
Several mill dams are wrecked. The Potomac at 
Frederick possed the highest marks reached in the 
great freshets of 1852, 1870, and 1877 by from 6 to 8 ft. 

District of Columbia—The Potomac reached the 
highest point on record at Washington on June 2, and 
parts of the city were badly flooded. An investigation 
will be made to see if any damage has been done to the 
foundations of the Washington monument. Two spans 
ofthe Long bridge were earried away. Georgetown 
was partly flooded. Great damage has been done to 
the cunal banks, 

Virginia. —Av Lynchburg the river rose to a height of 
25 ft. 6ins., the highest since 1878. The large dam of the 
city reservoir at Petersbu-g broke June 1, and two 
bridges were washed away: two railway bridges were 
also destroyed, At Richmond the gas works were 
flooded and the canals were damaged. A number of 
bridges were washed away and several wuashouts 
occurred on the railways. The dam and lochs above 
Fredericksburg were carried awiy. 

West Virginia.—At Martinsburg, one of the worst 
storms ever experienced occurred May 36. Between 
Piedmont aud Cumberland 3 bridges on the West 
Virginia Central Ry. were carried away. At Rowles- 
burg the trestling and false work for the new Baitimore 
& Obio bridge were carried away, but the old iron 
bridge now used was not damaged. 

Louisiana.—A severe rain storm occurred in some 
parts of the State on May 29 and 20. 


A Proposed Road Law for Georgia. 


At the late Georgia road congress, held at Atlanta, 
the Committee on Legislation submitted the follow- 
ing form of « bill to be introduced at the summer 
session of the Georgia Legislature - 


AN ACT to amend the road laws of this State and to 
empower the county authorities to levy and collect a tax 
for road purposes. 

Sec. 1, Be it enacted by the Senate and House of Rep- 
resentatives in general assembly met, and it is hereby 
enacted by the authority of the same, That it shal! be 
the duty of the county authorities having charge of the 
roads and revenue in each county in this State, on the 
first Monday in December after the passage of this act, 
and biennially thereafter, to appoint a Superintendent 
of Public Roads for their respective counties, whose 
powers, duties and liabilities shall be as hereinafter set 
forth. 

See. 2. Beit further enacted, That said superintendents 
in their respective counties shall, and they are hereby 
authorized and required by the first Monday in February 
in each year to lay off the roads in their respective coun- 
ties in sections as they shall deem most appropriate ; the 
working and keeping in repair of which shall be let out 
to the lowest bidder on the first Monday in March fora 
term of one or more years. 

Said letting shall be advertised once a week for four 
weeks in the public gazette in which the sheriff of the 
county does his advertising. 


It shali be the duty of said superintendents to make 
out specifications in writing of the work to be done, 
which specifications shall be subject to the approval of 
the county authorities having charge of the roads and 
revenue and open to examination for four weeks prior 
to the day of letting, and the place where they may be 
found shall be stated in the advertisement hereinbefore 
provided for, and said specifications shall be the basis of 
the contract. 

A bond with good security, in double the amount to be 
paid the contractor, shall be given for the faithful per- 
formance of the work; which bond shall be payable to 
the county in which the work is to be done, and be ap- 
proved by the county authorities having charge of the 
roads and reyenue before the contractor goes to work 
under the same. Said bond, when approved, shall be 
filed in the office of said county authorities. A failure 
by the contractor to present such bond, with good se- 
curity within twenty days after the letting, shall vacate 
his bid, and the superintendent shall readvertise in the 
manner hereinbefore stated. 

Sec. 3. Be it further enacted, That should any contractor 
failto comply with the terms of his contract,it shall be the 
duty of the Superintendents of Public Roads.after thirty 
days’ notice to the contractor, to have the road, or the 
portion thereof which has not been worked according to 
contract, worked up to the specifications of the contract 
by hiring hands or otherwise, as he may see fit; and the 
amount necessary shall be paid by the county and 
charged up to the contractor and deducted from the 
payments to be made, or recovered upon his bond. 

Sec. 4, Beit further enacted, That the sums for which 
the work is contracted to be done shall be paid for by the 
county authorities having charge of the roads and rev- 
enue only when the work agreed upon has been faithfully 
done according to the terms of their respective contracts 
and the same has been certified by the Superintendent of 
Public Roads. 

Sec. 5. Beit further enacted, That whenever it shall 
be made to appear to said county authorities, upon the 
report of the Superiutendents of Roads, or otherwise, 
that the conditions of the bonds given under the second 
section of this act have been violated or not com- 
plied with, it shall be the duty of said county authori- 
ties to have suit instituted thereon, and the amount re- 
covered shall be set apart as a road fund. 

Sec. 6. Be it further enacted, That the said county 
authorities of any county may, if they see proper, dis- 
tribute to contractors the misdemeanor convicts, under 
such terms as they agree on, and may reserve any por- 
tion or portions of the public roads as they can see 
proper to work a chain gang upon. 

Sec. 7. Beit further enacted, That at the time of lay- 
ing off the sections of roads as provided in this act, it 
shall be the duty of the Superintendents of Public Roads 
to assign to each section of road such hands as are 
available and necessary therefor, taking into considera- 
tion the li ngth of the section, the character of work re- 
quired to be done, proyieed that no band shall be assigned 
to a section whose nearest point 1s more than three miles 
from his residence, unless the nearest road is a greater 
distance, in which case be shall be assigned to the nearest 
section to his residence. A list of the hands will be filed, 
with the specifications of each section; though the list 
will be no guarantee that the number of hands shall not 
be greater or less, as changes of residence of the hands 
or other contingencies may require. 

Sec. 8. Be it further enacted, That al) male persons be- 
tween the ages of 16 and 50, except ministers of the gos- 
pel in charge of one or more churches, and all persons 
who are physically unable to work for themselves, shall 
be subject to work the roads such number of days as may 
be fixed each year by the Board of Commissioners, or or- 
dinary, as the case may be, not to exceed eight days in 
the year,under the direction of the contractor of the road 
to which they may be assigned, and such contractor shall 
be charged with the amount of labor assigned to his 
road at the rate at which the hands are allowed to com- 
mute their labor, as provided in this act, 


Sec. 9. Be it further enacted, That it shall be the duty 
of each road contractor at his first working to summon 
all the hands assigned to his road at least two days be- 
fore the day upon which they are summoned to work; 
such summons may be verbally, if in person, or written, 
if left at the most notorious place of abode of the hand 
summoned, and the time and place of working. and the 
tool which is required shall be stated; provided, that no 
other than the ordinary farming tools ray be required. 

It shall be the duty of the hand so summoned, if he de- 
sires to commute his work in money, to pay the contrac- 
tor the full amount of his commutation for the year in 
which he is summoned, and take a receipt therefor; and 
upon e@ failure either to work or pay, it will be the duty 
of the contractor to report the band so failing to the 
Superintendent of Public Roads, who shall try the de- 
faulter in the manner provided in this act. A failure on 
the part of the contractor to so report within ten days 
after each working shall bind the contractor for the 
amount of the commutation of the defaulting hand. If, 
at the trial before the superintendent, it shail appear 
that the contractor is not at fault, he shall be credited- 
with the;commutation tax of thedefauliter. 


Sec. 10. Be it further enacted, That it shall be the duty 
of the superintendents of roads to appoint a day and 
place for the trial of defaulters, at such time as in his 
judgment may best subserve the public interests, and 
shall have power to continue from day to day as he may 
see fit. The contractor reporting an alleged defaulter 
shall have at least five days’ notice of the time and place 
of trial. which notice may be sent by a special officer ap- 
pointed by the superintendent of roads, or by any con 
stable of the county, whose costs shall be the same as for 
serving summons in civil cases in justice courts, Said 
notice must be in writing and served personally or by 
leaving at the most notorious place of abode of the per- 
son summoned, If it should appear upon the trial that 
the hand complained of, after being duly summoned, has 
failed to work as required by the cont actor in a reason- 
able manner, or failed to bring the required tool or pay 
the commutation, the superintendent shali impose a 
tine of not less than one dollar and not more than three 
dollars for each day of default; an’ shall have power to 
impose an alternative judgment of imprisonment in the 
common jajl or work upon the county chain-gang not 
to exceed four days for each day of default, to be com- 
puted from the time that such defaulter may be impris 
oned or delivered to the chain-gang, and the special officer 
hereafter provided for, or any constable of the court 
shall have power to execute the judgment of said super- 
intendent of roads. All errors complained of may be 
corrected by writ of certiorari to the Superior Court in 
the same manner as from a justice's court. The costs of 
the special officer or constable shall be paid by the con- 
tractor if it appear that he is at fault, or by the county 
if it should appear that a hand not subjected to road 
duty has been assigned to the contractor. 

Sec. 11. Be it further enacted, That any person or per- 
sons who may prefer to work the road in person, or by 
proxy shall have the right to do so, and shall work such 
a number of days as may be fixed each year by the 
authorities, not to exceed eight days in the year, under 
the direction of the contractor. Any person failing to 
work or pay the commutation shall be subject to the 
penalties provided in this act, His wages shall be sub- 
ject to garnishment for the amount of his fine and costs* 
and it shall be the duty of the superintendent of roads 
to proceed by execution or garnishment by summary 
process as provided for tax executions, 

Sec. 12. Be it further enacted that said county authori- 
ties of each county in this State be and are hereby 
authorized and empowered to levy and collect a tax not 
exceeding one-fifth of one per cent. upon the taxable 
property of the county for road purposes, and shall assess 
the amount at which persons subject to work the public 
roads may in money commute the same 

Sec, 13. Be it further enacted thas the compensation 
paid to the superintendent of roads shall be fixed by the 
Board of Commissioners of Roads and Revenue, or ordi- 
niry,as the case may be, of the county of his service, 
and the same shall be paid out of the county treasury. 

The committee also submitted the following 
resolution in conjunction with the preceding act. It 
was unanimously adopted : 

Resolved, That it is the sense of this body that the 
convicts of this State should be used in improving our 
public roads and bridges, and that this should be done as 
quickly as possible, with due regard to existing leases, 
and that the best interests of the masses of our people 
demand immediate legislation preparatory for such use 
of all convicts available now or made available in the 
future by the expiration or forfeiture of leases now ex- 
isting. Provided, however, that exception should be 
made in cases of criminals who should be mure cau- 
tiously and severely punished. 


The Proper Design of Rail Sections,* 


The subject of the wear of rails seems to have 
attracted an unnsual amount of interest in the las, 
six months, and in the hope of doing my share to 
direct opinion in what seems to me the right di- 
rection, I will attempt to discuss briefly the several 
ways in which the shape of the rail-section may 
affect the life of rails. In a paper presented at the 
Boston meeting of the Institute (Trans. xv., 504), 
I outlined the principal causes in the various steps 
of manufacture which might affect detrimentally 
the service of steel rails, showing that, in my opin- 
ion, the result might be algebraically represented 
by an equation composed of a number of variable 
factors, and that it was not possible to ensure a 
good rail by fixing any single one of these. In the 
present paper,on the other hand,I shall seek to 
prove that the design of the rail section, indepén- 
dent of the material used, may make a poor-wvar- 
ing rail. 

The design of many rail-sections by engineers who 





*From Trans. of the Am. Inst. of Mining Engineers, 
1889, By Freperic A. DeLano, Chief of Bureau of Rati 
and Ball-Jowt Inspections, Tests and Kecords, ©, B. & Q, 
B. 
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are far from being experts in the metallurgy of 
steel, has led to the general acceptance of erroneous 
principies as the rules for such designs. Until very 
recently, it has been assumed that the more metal 
there was putin thehead to wear away, the longer 
the rail would wear; and it has been the practice, 
in adopting heavier sections, to put all the addi- 
tional weight on top of the rail-head of a very much 
lighter section. Careful investigation on a number 
of railroads has shown that of the rails weighing 65 
lbs, per yd. and over, the greater part have to be 
removed after comparatively trifling abrasion, 
solely because they are no longer fit for a smooth 
track. This is evidence of the error in the princi- 
ples of the design of the section. 

It is generally admitted that, as a rule, rail-sec- 
tions designed since 1879, for rails of 65 lbs. and 
over, have not given entire satisfaction. There are 
several reasons which may account for this: first, a 
constant increase, during this period, of wheel-loads 
on engines and cars, together with generally higher 
speeds; secondly, new methods in manufacture, 
cheapening the cost of production and possibly 
producing an inferior article; thirdly, mechanical 
conditions in the rail itself, due to the shape of the 
rail section. 

1. The first cause is undoubtedly a real one. I 
think there is evidence that the elastic limit of 
much of the rail-steel now in use is often actually 
exceeded by the strains of practice, causing a flow 
of metal which is then abraded by the wheel flanges; 
and the result is a kinking or a battering of the 
rail, which condemns it for a good track. Grant- 
ing the existence of this cause, there are two ways 
of ameliorating the result: one is to increase the 
bearing-surface of wheels on rails; the other, to 
raise the elastic limit of the metal, which subject I 
shall take up later on. 

2. With regard to the second cause, 1t is held by 
many that the enormous production, low cost, and 
‘*improvements’’ induced by competition have in- 
volved inferior quality of product. Many well-in- 
formed men are content to rest on the simple asser- 
tion that the old John Brown steel gave remarkable 
satisfaction, because it was made of a good iron and 
did not contain more than .08 per cent. of phos- 
phorus, any analysis showing more being grossly 
inaccurate. If they are satisfied that this is the 
s lution of the problem of making a really good 
rail, why do they not try their .08 per cent. of phos- 
phorus ? Low phosphorus steel can be made to-day 
with more certainty and at less cost than ever 
before. The only question is, whether the elimina- 
tion of phosphorus is going to be worth what it 
costs. The fact that as many Bessemer charges are 
now blown in one hour as were formerly blown ina 
day, is pointed at as evidence that the same care 
cannot be given to the operation; but I think men 
really conversant with the turning-out of a large 
product will maintain that almost absolute uni- 
formity in the iron is necessary to keep things 
running with the clock-work regularity required 
for such a rate of production. Indeed, large pro- 
duct and general smoothness in mill-operation are, 
to my mind, an indication of a uniform product, so 
far as metal in the rail itself is concerned, and seem 
to me, therefore, not objectionable on that score. 
With the rapid rolling, however, particularly the 
rapid blooming or breaking down of large ingots, I 
tind fault, as I have explained at some length in my 
former paper, already cited. 

8. That mechanical conditions in the rail itself, 
due to the general design of the rail-section, can 
have any important effect on the service-value of 
rails has not been generally admitted,so I wish to lay 
particular stress upon this cause and attract to it the 
recognition it deserves. Speaking in general terms, 
that form of rail is, in my opinion, faulty which 
has a deep, massive head, a wide, thin base, and a 
thin web, connected to the hcad and the base by 
small fillets only. The objection to this form and 
the advantages which might be obtained by differ- 
ent proportions, may be concisely enumerated as 
follows: 

A. Such a form necessitates rolling at a higher 
temperature, and, what is of chief importance, fin_ 
ishing at a higher temperature than permits the 
s ecuring of a well-forged, compact rail. 


B. This type of section probably encourages the 
use of a higher percentage of manganese to reduce 
the number of second-quality rails; and this pr - 
duction of second-quality rails, as well as the addi- 


ENGINEERING NEWS 


tional manganese, figure in the cost of the rails to 
the consumer. 

C. Rails with heads out of proportion to the rest 
of the section require a great deal more cold straight- 
ening, because it is impossible to know how much 
bending or cambering such a rail needs in its hot 
state in order that it shall cool straight. This is 
certainly a very important consideration. 

D. Tbe same sort of disproportion must produce 
corresponding disproportions in the rate of cooling, 
causing internal strains which are only partly dis- 
persed or effaced by the small connecting fillets. 


E. A section having these internal strains exag- 
gerates the effect of any impurity which may 
chance to have segregated in the ingot, while a sec- 
tion not liable to these strains would safely admit 
of a generally higher carbon steel as well as a con- 
siderable latitude in composition. 

F. It is not economical to provide for an abrasion 
of some & of anin., or even more, from the top of 
the rail, if it is found that rails generally fail long 
before this amount bas been abraded. Instead of 
providing more height to wear away, we can do 
better by providing more breadth of bearing sur- 
face, and metal of a higher resistance within the 
elastic limit. 

G. Inasmuch as the funnel-shaped cavity, dis 
persed blow-holes, and possible impurities exist in 
the ingot in the axis of its length, it follows that 
these defects will exist (especially in rails made 
from the upper part of the ingot) on an axial 
line which passes through the rail-section, and hence 
that if the rail-section has 50 to 55 per cent. of 
its metal in the head, the poorest metal is en- 
closed in the head, where it receives the least 
amount of forging; whereas, if the amount of 
metal in the head does not exceed 40 to 45 per cent., 
this poor metal occurs in the thoroughly worked 
web portions. 

The foregoing objections seem to be so formidable 
and convincing that I am glad to see a general tend- 
ency among all the later investigators to come to 
the same conclusions, It seems to me that rail-sec- 
tions should be made to certain definite proportions, 
regardless of the weight per yard. It is often said 
that the larger sections will admit the use of a 
higher carbon steel; but this assertion requires the 
proviso that the heavier section shall be similarly 
proportioned. One 74-1b. section which I have in 
mind could not be safely made of as high a carbon 
steel as the 62-lb. section from which it has been 
schemed. 

While I am deeply interested in the recently pub- 
lished researches of Mr. D. J. WHITTEMORE, Chief 
Engineer of the Chicago, Milwaukee & St. Paul 
R. R., and agree entirely with him in his conclusions 
that wheels should be cylindrical and the bearing 
surface should be increased, it seems to me thata 
rail head of 12 ins. radius is flatenough. Since there 
is a lateral play of fully 4 in. for the average car 
wheel on an average track (not to mention a 4 ft. 
9 in. gauge), both the wheel treads and the rail 
heads must wear toacurve. On the other hand, if 
the rail head begins with a slight top curve, it 
would take no longer than with the flat-topped rail 
to assume the curve of the average wheel. This isa 
subject, however, which deserves more attention 
than I am able to give it in the present paper. Mr. 
WHITTEMORE has ably argued the need of more 
bearing surface, which, after all, can only be ob- 
tained by widening the rail head; and I am glad to 
quote him here as authority for the need of wider 
heads for our rails. The reasons for making the 
head shallow, as well as wide, have been recited. 
For the same reasons the web and flanges should be 
heavy, with liberal connecting fillets. 

The problem is to increase the life of rails with- 
out greatly enhancing the cost. It might be possi- 
ble to make a 60-lb. rail of steel, worth $75 per ton, 
give as good service as an 85-lb. rail made; of $30 
steel; but the discovery would not prove remunera- 
tive. 

With regard to internal fillets and flat fishing 
angles, I have held the extreme view that the fillets 
should be liberal and the angles of enough slope 
(certainly not less than 15°) to allow readily of 
colder rolling than is anywhere the practice in this 
country. 

The specifications which I append as a conclusion 
to these brief remarks may be of interest to some, 
as being different in several particulars from any 
other rail specifications, They weredrawn up origi- 
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pally 15 months ago, and have not been changed ip 
any important particular since that time. 


PROPOSED SPECIFICATION FOR STEEL } AILS. 


1. The steel used in the rails shall be made by the 
Bessemer or by the Open-Hearth process and sha!! not 
contain more than 12-100ths of one per cent. of phos- 
phorus, as determined by an analysis made from a 
boring into the centre of metal of the rail-section 
any rail. 

2. The ingots shall be poured with care, and the 
moulds filled at one pouring, without undue spattering 
of the rides. No sand or weter shall be thrown upon 
the ingots after pouring; but, onthe contrary, coke or 
eharcoal-dust shall be used. In no case shall raijis 
made from a chilled heat or a bled ingot be accepted as 
first-quality rails. 

3. Cold moulds, or moulds in such a shape as to re- 
quire more than a band-sledge to free them from the 
ingot, shall not be used. 

4. It is preferable that ingots, when taken from 
the pit, should be kept erect and so heated; but if this 
is not the practice of the rolling mill company, the in- 
got shall not be laid until it is certain that the centra} 
part has solidified. 


5. Blooming-rolis of 40 ins. from center to center 
shall not be driven at a speed exceeding 30 revolutions 
per minute, and larger or smaller rolls shall not be 
driven at a speed exceeding this in linear velocity, 
(The linear velocity of an ingot going through the first 
or 13-in. pags of a pair of 40-in. rolls, driven at a speed 
of 30 revolutions per minute, would be about 205 ft, per 
minute.) 

6. No metelsha!l be cut from that end of the bloom 
which corresponds to the “butt” end of the ingot. 


7. From that part of the bloom which corresponds to 
the top part of the ingot an amount shall be cut equal- 
ling in pounds the area of the mean cross-section of 
the ingot in inches, or as much more as is necessary to 
secure a sound pipe-free bloom. 


8. The number of the charge shall be stamped dis- 
tinctly on each rail and the place and date of manu- 
facture rolled on, 

9. The section of the rail rolled shall conform to the 
template, and a variation of more than a scant thirty- 
second of an inch over or under the template height 
shall not be allowed, and the rail must be made close 
enough to template to fit properly in the splice. 


10. The weight of the rails per yard shall be kept as 
close to the standard weight per yard as can be after 
complying with the conditions of clause 9. 


11. The rails shall be drilled for the bolis of the 
splice-bar, or, if necessary, notebed in the flange, in ac- 
cordance with the templates and diagrams turnished 
by the railroad company. 


12. The rails shall be cut at right angles to their 
length, and be at 60° to 75° F., within ¢ in. of the 
standard length of 30 ft. No shorter length rai/s sabll 
be accepted by the railroad company, except under 
special provisions of this contract for such acceptance. 


13. Rails shall be perfectly straightened in both sur- 
face and line, and without any twists, waver, or kinks. 
Particular attention shall be given to having the rails 
free from “camber,” in which the ends droop, and also 
free from any flaws, cracks, or excessive roughness. 


14. The rails shall te finished at such a temperature 
that it will not be necessary to allow more than 4 ins. 
for contraction on every 30-ft. rail sawed immediately 
after coming from the finishing-pass in the rolls. 


15, One rail-end, which must correspond to what has 
been the ingot top, shall be tested for each heat or 
charge by a drop-weight of one gross ton, falling 10 ft. 
on the rail head, midway between the supports, 3 ft. 
apart. (The bearings are to be of iron or steel, 
fastened firmly to oak framing construc ed of oak tim- 
bers bolted together into a solid floor, and this sup- 
ported on masonry foundations not less than 4 ft. deep 
The guides are to be smootb, straight, and parallel.) 
Should one rail-end be broken by the above t st, two 
similar rail-ends must succeed in enduring the sbock. 
or else cause the rejection of all rails in that same heat: 
It is expressly desired that the rail-steel shall contain 
as high a percentage of carbon as the maker is wi ling 
to put in and still produce a rail which shall endure 
this drop-test. 


16. The representative of the railroad company shall 
at all times be allowed, on request, to see the bona fide 
analyses and carbon-determinationr, as made by the 
rolling mill company, of the steel used in making these 
rails. 


of 


THE CITY OF SEATTLE, W. T., was visited by 4 
great fire on the afternoon of June 6, destroying 
most of the business portion of the city and inflic- 
ting an estimated loss of $8,000,000. Although the 
city had many large and fine buildings, the majority 
of the structures were of wood; and the conflagration 
once started was entirely beyond the control of the 
fire department. 
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PERSONAL. 


Hon. WARNER MILLER, of New York, was on 
May 20 elected President of the Carolina Oil & Creosote 
Co., of Wilmington, N. C. On the same day Mr. F. C. 
PRINDLE, M. Am. Soc. C. E., was elected Superintendent 
and Engineer of the same company, with headquarters 
at Wilmington, N, C. . 

Mr. R. W. BoL.Line has been elected City Engineer 
of Montgomery, Ala., for the next two years. 

Mr. J. A. NEwcomE, of Painesville, O., the builder 
of the Painesville & Youngstown Ry., shot himself at 
Clear Water, Kan., May 29. 

Mr. Jonn W. HILL, of Cincinnati, O., the well 
known expert in hydraulic engineering, has been en- 
gaged by the City Council of Marietta, O., to prepare 
plans, estimates, and specifications for the new water- 
works, 

Mr. W. H. Fry, Master Car Builder at the Pull- 
man shops, has been appointed Assistant Superintendent 
of Equipment of the Pullman Palace Car Co., with head- 
quarters at the Chicago offices. 

Mr. J. S. PATTERSON has tendered his resignation 
as Master Mechanic of the Cincinnati, Indianapolis, St. 
Louis & Chicago, 

Mr. HENRY C. ALLEN, of Newark, N. J., has been 
appointed Assistant Engineer on the new Croton Aque- 
duct, with a station at Yonkers, 

Mr. BENJAMIN BAKER was in this city this week 
for a day, en route from Nova Scotia, where he has been 
examining progress on the Chignecto Ship Railway, of 
which he is Consulting Engineer. He was urged to go 
to Panama, to examine and report on the feasibility of 
putting a ship railway across on the route of the Pana- 
ma Canal, but declined. He has entire faith in the 
North River tunnel project, of which he is now Consult- 
ing Engineer, but not in the Haskins method of driving 
it, preferring rather to drive it as if it were through soft 
mud and wate throughout, 

Mr. J. T. FANNING. M. Am. Soc. C. E., of Minne 
apolis, Minn., the expert in hydraulic engineering, has 
been engaged by the city of Winnipeg, Man., to investi- 
gate and report upon the utilization of the water power 
of the Assiniboine river, in connection with a proposi- 
tion for the city to cuntrol this water power. 

Mr. FELICIAN SLATAPER, of Pittsburg, Chief Engi 
neer of the Pennsylvania Company, has returned from a 
six months’ trip abroad, Some time ago Mr. SLATAPER, 
while inspecting the Tuscawaras tunnel on the Cleveland 
& Pittsburg Railway, received an injury to bis left leg, 
from which a tumor resulted. His trip abroad was for 
the purpose of baving an operation performed by an 
eminent Austrian surgeon, The operation was a com- 
plete success and Mr, SLATAPER is again able, to engage 

n active work. 


A MODEL FARM is a new idea in railway enterprise 
which has been developed by the Georgia Southern 
R. R. running from Macon, Ga., south. The farm is 
intended mainly to show what can be done on the 
soil and in the climate of that section. But it is ex- 
pected it will serve another purpose, as a model 
farm for the farmers already living in that section. 
It is hoped, says an exchange, that it will teach 
them new ideas, afford them new incentives, and 
lift them out of the rut of one-cropism upon the 
high plane of diversification and prosperity. The 
Canadian Pacific Railway has also established 
farms every 10 miles along its line in the ‘debatable 
land,” with the somewhat different idea of practi- 
cally testing the value of this land for agricultural 
purposes. ' 

THE ABT RACK-RAIL SYSTEM for railways with 
steep grades has been endorsed in this country by 
the award by the Franklin Institute of the John 
Scott legacy premium and medal to Herr RoMAN 
ABT, of Switzerland. The sub-committee of the 
Committee on Science and Art, in recommending 
this award, stated that this is not a project but a 
well developed system which has been in successful 
operation for several years, and represents a marked 
improvement over former systems for overcoming 
steep grades by means of rack-rails, whereby the 
serious defects of these other systems have been re- 
moved. 





CORRESPONDENCE. 
Skew Portals. 





EpGrE Moor, May 20, 1889. 
To THe Eprror oF ENGINEERING News :— 
Some weeks ago I sent you formule for finding the 
three bevel angles required in figuring askew portal. 
In this week's issue I note that Mr. Lippert gives for- 
mul for obtaining one of these angles in terms of lines 
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instead of in functions of angles. As this may be con- 
sidered more convenient by some, I have put the other 
two formule in terms of known lines too, with Mr, Lip- 
PERT’S notation. 

Mr, LipPeRtT’s formula for g, which is the same angle 
that I designated B, is 


. b 
Sing= — 


substituting the value of b this becomes 


sm 


Sin a= iotieenetanetl 
Nh ¥ (w—2f)? + 8? 

This is the most convenient form in which to use it, 
the terms being all known at the beginning of the dis- 
cussion. 

Our formula for Sin B was 

Sin B = Sin S X Sin E. 

By reference to accompanying sketch, in which Mr, 

LIPPERT’S notation is used, it isseen that 


a 
Vv (w—2f)? + 8? 


Sin S= 
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VAN HORNE, these designs were approved of with some 
modifications and changes. 

Mr, SToess continued to act as Mr. ARMSTRONG'S 
draughtsman, during part of the summer of 1886, and | 
think it would surprise that experienced engineer very 
much to learn that the plans he submitted for approval 
were designed by that gentleman. 

In the spring of 1887, Mr. Srorss was placed in charge 
as engineer of the snow sheds to be erected during that 
season, under direction of my Superintendent, Mr. Mar- 
POLE, who bad entire charge of the location and con 
struction of snow sheds, cribs, and glance fences, and 


took his instructions from me, Mr. StToEss' duties were 


to prepare plans in accordance with designs and instruc 
tions furnished him, lay out structures where directed, 
furnish bills of quantities, superintend details, and make 


estimates for the contractors. I am thus particular ip 
defining his duties because they were somewhat limited, 
and I was careful to allow him no discretion as regards 
the character of the works. 

Early in the season I submitted a statement to Mr. 
VaN Horne of the length of shedding required, ang 
shortly afterwards, before any work was commenced. 


SECTION SQUARE 
WITH PORTAL STRUT 


THROUGH TOP HITCH 
PLATE 


Skew Portal Diagrams. 


m 


i te - sm 
Sin E=—; SinB 


= Sin, S X sin E 
h Nh ¥ (w- 2)? + 8? 


‘ ' ‘ vs 
Tan 8S X Coax E = 


Similarly Tan H = = hh w—2) 


m (w—2f) 
© ¥8t+(w—2f) 
v is the vertical height center to center of pins. 
Yours truly, 
M, J. PATTERSON. 


Tan P = Tan E X Cos S = 


Snow Sheds and Glance Fences—Correction. 


Canadian Pacific Ry., VANCOUVER, B. C., 
May 20, 1889, 
To THE EDITOR OF ENGINEERING NEwSs:— 

My attention has been called to a letter in your issue 
of May 11, over the signature of Mr. CHARLEs A. STOEss, 
and as this letter contains several misstatements of facts 
I will ask for sufficient space to correct them, as briefly 
as possible, 

In regard to the commencement of the snow sheds in 
November, 1885, which Mr, Stoxss refers to, Mr. GEORGE 
ELLISON wasengineer in charge of that work, which con- 
sisted of one or two pieces of cribwork built partially up 
the slope ot one of the cuttings, and the portion of it 
that did not tumble down in the spring had to be taken 
down before the permanent sheds were built. Mr. J. H. 
ARMSTRONG was then put in charge of the work as en- 
gineer, and Mr. Stogss, who claims all the credit of the 
snow shed designs, was his draughtsman and office-hand. 
Mr. ARMSTRONG submitted a number of designs for snow 
sheds, which were probably drafted by Mr. Stross, and, 
after consultation with the then Vice-President, Mr. 


he made a trip over the line, examined all the localities 
carefully, and instructed me to shorten many of the pro 
posed sheds and to build glance fences and cribs to guide 
the snow to the sheds or otherwise, and at a great many 
points where I had recommended putting in sheds, rough 
sketches were made by Mr. VAN HorNeE and myself and 
given to Mr. Srorss, with verbal instructions regarding 
designs for these structures. 

A different system from the previous year was also 
then decided upon at the suggestion of myself and Mr. 


* MARPOLE, my assistant, for the construction of some of 


the sheds, the plan of building cribs a portion of the 
height of the cutting and carrying gallery sheds up the 
face of the slope on posts being adopted in place of solid 
cribs to the full height, for which Mr. STogess was also in- 
structed to make plans from rough sketches and verbal 
instructions given to him. 

I now come to the most remarkable feature of Mr. 
Sroxrss’ letter. It will be observed that he takes credit 
for all the designs of the present snowsheds (except solid 
cribs), and more especially for the glance cribs, fences, 
and split fences, ard I have shown above that he was 
merely employed as draughtsman under other engineers, 
during the time that he claims to have designed the for- 
mer of these works. 

As regards the glance cribs and fences, not only had 
he nothing whatever to do with designing them, but Mr. 
MARPOLE had to report him to me, and I bad actually to 
tbreaten him with dismissal, before he could be induced 
to carry out Mr. VAN HoRNe’s ideas and designs, fur- 
nished to him through me; he baving condemned them 
and spoken of them,to me and others, as work which 
he would not be responsible for and could not approve of. 

I may further remark that the fence Mr. Srogss char- 
acterizes as the “ Canute” fence, which was intended to 
stop a portion of the “ fan” of a slide, has stood several 
severe shocks, has done well what was expected of it 
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and stands to-day as sound and good as the day it was 
built, The fact is that the inventive genius of Mr. 
Srogss has been confined entirely to the invention and 
circulation of contemptuous terms, such as those re- 
ferred to in your editorial in reply to his most remark- 
able letter. 

I may state in conclusion, that what I have said is sus- 
ceptible of proof by several of the reliable employés cf 
the company and by the documents in possession of the 
company, but I do not consider the matter of sufficient 
interest to the public generally to justify taking up any 
more of your valuabie space, or again referring to it. 

Yours truly, 
H. ABBOTT, 
General Superintendent. 


{The above corresponds precisely with informa- 
tion gathered by the editor on the spot, not only 
from officers but from employés, aad we think may 
be regarded as final and decisive.—Ep. ENG. NEws.] 


New and Heavy Rolling Loads, 


Rochester Bridge & Tron Works, 
RocHESTER, N. Y.. May 28, 1889. 
To THE Eprror OF ENGINEERING NEWS :— 

In your editorial comment of March 2% upon Mr. B. 
BAKER'S advocacy of providing for the contingency of 
train accidents upon bridges occurs the sentence, ** Al- 
ready, we learn, one great road at least has now under 
contemplation a further increase in assumed loads by 
specifying 10 tons per wheel as the typical load for con- 
solidation engines.”” I presumed that the driver wheels 
were the wheels referred to, and so thought it might be 
interesting to some of your readers to know that such a 
loading had actually been specified, and accordingly I 
enclose a diagram of such loading, as incorporated in 
the Lehigh Valley R. R. specifications. This specifica- 
tion was received by this company March 2, 1889, and 
bridges proportioned for this load are now being built 
in these shops. I know of nothing that will show the 
effect of this loading better than to say that it produces 
an end shear of such extent as to necessitate a web 
sheet % in. thick ina deck plate girder span, single track, 
45 ft. extreme length, and 3 ft. 944 ins. out to out of an- 
gies, the unit strain for shear in webs being 4,000 Ibs. 
per sq. in. Yours truly, 

ALFRED M. MosscrRop. 
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matter now rests with the Board of Public Works, 
which as yet hus not been appointed. 
Yours truly, 
KENNETH ALLEN. 


The Colorado’ Canon Survey. 


GREEN RIver, Utah, May 24, 1889. 
To THE EDITOR OF ENGINEERING NEWS :— 

The engineering party intending to make a railway 
survey down the Colorado river, reached this place last 
night. The party consists of President F, M. Brown and 
Chief Engineer R. B. STANTON, with 16 agsistants, includ- 
ing a photographer and a geologist. 

The party expects to start for the head of the Colorado 
atonce. It is just 20 years ago to-day since Major RowELL 
started from Green River, Wyo., on the first exploration 
ox these rivers. 

The party will go from here down the Green river in 
six boats, five of them being light cedar boats, 15 ft. in 
length, with copper air-tight compartments in either end 
and a water-tight cabin in the center for provisions, 
These boats were built in Chicago. ‘The sixth boat is a 
flat-bottom, open boat, built at this place, The survey 
will commence at the mouth of the Green and Grand 
rivers, there taking up the line just completed down the 
Grand river, from Grand Junction, Col., on the Denver 
& Rio Grande Ry. This line makes the distance from 
Grand Junction to the mouth of the Grand and Green 
16044 miles, with a total fall in the river of 782 ft, 

According to this survey, made by Mr, F. C. KEND- 
RICK, there will ine no place be a grade to exceed 10 ft. 
per mile. 

The work will not be remarkably heavy in any part of 
the line. Two tunnels, of some 2,000 to 2,500 ft. each, will 
savea distance of some 10 miles. 

The remainder of the line consists of ordinary river line 
bluff work, with very few rock cliffs; some portions, on 
smooth river bottoms, being as smooth and beautiful as 
the valley at Grand J&@nction. 

The valley of the Little Grand, 100 miles from Grand 
Junction, is 12 miles long and 2 miles wide, in which is the 
town of Moab, Utah. This valley is covered with rich 
farms, on which are raised varied crops; among them 
being coetton, figs, tobacco, and at many points along the 
Grand river figs are being successfully cultivated. 

The character of the rock through this whole section 
issandstoneand not difficult to work. 

Mr. KENDRICK thinks the curvature can be kept as 


- 


New Rolling Load for Heavy Engines, Lehigh Valley R. R. 


(The Lehigh Valley was the road we referred to, 
although we did not feel at liberty to mention it 
specially.—Eps. ENG. NEWS. | 


Skew Portal Solution, 


COVINGTON, Ky., May, 24, 1889, 
To THE EDITOR OF ENGINEERING NEWS:— 

The following is a short and easy way to solve the 
“skew Portal Problem.” 

To transform a square portal A B having an elevation 
of E degrees into a skew portal having one side a given 
distance (A C) in advance of the other. Raise the side to 
be advanced to rr and bent to C D, then A r + iength of 


ts 
‘ 


the skew portal gives the bevel of the portal and rc — 
length of the square portal gives the bend. A r=w 
sine of E,r c = sine of E, and A C = radiusof FE. AC, E 
and the length of the square portal is known. 

Yours truly, CLARK BROWN. 


A Correction, 


Kansas Crry, Mo., May 27, 1889. 
To THE EDITOR OF ENGINEERING NEWS :— 

Will youallow me to correct the statement made in 
your last issue to the effect that I have been appointed 
Superintendent of Construction for Kansas City? My 
name was sent in forapprova! of the Council, but owing 
to a deadlock, it, with nearly all others, was not con- 
firmed. With the adoption of our new City Charter the 


low as six degrees without materially increasing the 
work, 8. 


[We shall hope to be able to give further details 
later of this interesting survey through one of the 
greatest wonders of the globe.—Ep. ENG. News.] 


The Memphis Sewerage Systems. 


NEw YORK, May 29, 1889, 
To THE EDITOR OF ENGINEERING NEws:— 

Fearing that your readers are already surfeited with 
the discussion on the Memphis sewerage system, I hesita- 
ted somewhat before replying to Col. WARING’s letter 
on page 483. Butas the real issue is not a personal but a 
professional one, I enclose a reply, and will tirst refer to 
the partially personal matter, My letter to you of Jan. 
21, 1884, which gave rise to some of Mr. BALDWIN’s state- 
ments, was written from notes taken by me duringa 
visit to Memphis, when I was shown over the works by 
Mr. A. Ross, Superintendent of Sewers (Col. MERI- 
WETHER was not intown),and who very freely expressed 
his opinions. It was he who said that they were adding 
manboles whenever they could and would like them at 
every intersection, That they did continually add man- 
holes is shown by the official reports.* And that they 
wanted them at every intersection 1s proven by the fact 
that in the new Chelsea system they areso placed, Mr. 
Ross’ statement was, therefore, correct, and my report 
of it true, and I see no contradiction to it in the quota- 
tion from Mr. BALDWIN’s report upon that point, with- 
out Col. WARING’s illumination. 

Mr. Ross likewise said tnat the main sewers were 
gorged during the storms, and that without the overflows 
there would be much trouble at such times, but said 
nothing about leaving taps running in freezing weather, 
Mr. BALDWIN states in a paragraph between those which 
LS TL TS, ST eS 


*Maj, HUMPHREYs, July, 1881, says after the works 
were completed: “The system is without manholes ex- 
cept a few on the main sewers,” I was told there were 
about halt a dozen, According to Col. MERIWETHER'S 
report of last year, there are now 8 manholes, a few of 
which are on the old sewers. The flush tanks naturally 
did not clean the mains, and the necessity for subse- 
quently adding manholes was greater on the mains than 
on the laterals. 
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are quoted by Col. WarInG: “ Rainwater.—The flow of 
water in sewersis perceptibly increased in time of rain 
The rise and decline are so sudden as to make it appear 
that water enters directly from roofs and yards rather 
than by seepage from the ground.” Mr. Ross’s statement 
to me is, therefore, confirmed by Mr. BALDWIN. If over. 
flows were necessary during storms, why say that they 
were put in for relief only during freezing weather,when. 
I doubt not, they were also necessary? 

I do not remember what particular 8-in. pipe Mr, Ross 
showed me, but I do remember his saying that he would 
be much better satisfied if all laterals were 8 ins. That this 
statement also hada good foundation is proven by the fact 
that the minimum size for the new Chelsea system has 
since tben been fixed at 8 ins.;in other words, the use of 
6-in, laterals has been abandoned. 

As it takes 8o little to change the Waring system to the 
ordinary separate system, and as these slight changes 
had been made accidentally and unavoidably by admit- 
ting some roof water, and partly on purpose by the addi- 
tion of manholes; remembering. also, that Mr. Ross said 
the saddle piles and conical junctions, (noveities in (Co), 
WARING’ patent), would not be used again ; I wrote for 
these reasons that the present successful working was not 
due to any novel features, but rather partly to their 
abandonment, and partly to good management 


I have little, if any, interest in the above, but I fee! 
considerable interest in the professional aspect of this 
question. After having spent several months of isi 
in England, gathering facts and opinions concerning the 
separate system from a number of engineers, and after 
reporting my conclusions to the National Board of 
Health, in 1881, it struck me asa very peculiar proceed- 
ing when Col. WARING took out a patent on such a sys- 
tem of sewers, the essential principles of which had been 
long ago discussed by Englishmen and at the time of my 
visit in my presence, I therefore feel it to be my 
duty, particularly as a member of the Institution of 
Civil Engineers, to give them publicly the credit of orig- 
inality that was plainly due them. 

If there is some slight legal technicality which really 
grants Col. WARING the patent, it is to be regretted in 
the interest of professional engineering. But whether 
such a patent is valid or not, simple justice compels 
me to say that the principles claimed as “ undeniably 
original ” were suggested before, as shown by your own 
quotationsin last week’s issue, and as I remember from 
numerous conversations I had in England. I heard more 
than one borough engineer say that he would, of course, 
have preferred to exclude ali rain-water, to lessen the 
cost of sewage treatment. I think it was Mr. WHITE: 
of Oxford, who said that he actually did exclude it from 
one particular sewer. But the inconvenience to prop- 
erty holders by preventing the underground drainage otf 
back roofs and back yards, and on the other hand, the 
advantage of the cleansing effect from such sligbt addi- 
tion of rain-water for branches, and particularly for 
mains, made it preferable not to be too rigid in the ex- 
clusion. But the fundamental principle of the separate 
system was recognized to be absolute exclusion, and 
they endeavored to get as near to it as practicable. 

Concerning flush tanks, I heard it said that they wouid 
like to have them, and did have them in certain places, 
but that they generally preferred to flush by hand, be- 
cause the automatic tanks require more water, and the 
water supply in England is less abundant than in 
American cities. But here again, the principle of flush- 
ing sewers automatically was recognized, and was carried 
out, wherever preferable to other means. 

: Respectfully, 
RUDOLPH HERING. 


SOCIETY PROCEEDINGS. 


American Society of Civil Engineers.—The regular 
meeting was held June 6 ; Vice-President Frevey in 
the chair. 

Tbe Secretary announced the deaths of Mr. ADA 
ANDERSON and Mr. Cuas. A. MARSHALL. The latter 
was engineer of tests for the Cambria Iron Co., at 
Johnstown, Pa., and his name is in the published lists 
of persons killed in the !ate disaster at that place. 

Mr. Frexey in referring to thie disaster, which was 
caused by the breaking of a dam, saic thatit hud been 
attributed to the failure of an engineering structure. 
and as in 1874 the Society appointed a committee to in- 
vestigate and reporé upon a similar but less serious 
ease, in Connecticut, he thought it would be proper 
for the Society to follow the same course now. Aijter 
some discussion the following members were ap- 
pointed a committee of four to investigate the cause of 
the Johnstown disaster: Mr. M. J. Becker, Mr. A. 
Frewey, Mr, Jas. B. Francts, and Mr. Wm. WorTHEN. 
Mr. Frexey stated that he had been directed by the 
Aqueduct Commissioners, of New York, to investigate 
the case aud make a report to them. 

Mr. SHINN gave the following particulars, from the 
best information obtainable at Pit sburg. The dam at 
South Fork was about 1,000 ft. long. 70 ft. high, 300 ft- 
wide at the base anu 50eft. on top; the waste weir was 
about 75 ft. long 4 ft. below the crest of the dam. 
An enginser named Parke had been engaged in carty- 
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ing out some drainage work near the dam, and had 
noticed no cause for apprehension when he retired on 
Thursday night, but on Friday morning be found that 
the state of affairs had changed, and that a floed was 
imminent. A force of men was put to work to dig a 
ditch through the sbale at one side of the dam tu form 
an outlet, but the water in the reservoir continued to 
rise at the rate of Sto 12ins. per hour. Mr. Park then 
rode to the South Fork station, on the Pennsylvania 
R. R., 3 miles distant, and gave the alarm, which was 
heeded. He also telegraphed to Johnstown and the 
other towns inthe valley, but there had been so many 
false alarms at former times that little attention was 
paid to the warning. At Johnstown the water from 
Stony Creek and the Conemaugh river had flooded 
the lower part of the city in the morning, ‘as had often 
been thecase before. Between 2.45 and 3.15 Pp. M. water 
began to go over the crest of the dam, and was soon 
1 to 3 ft. deep on the crest; there was therefore no 
giving way of the dam under the pressure, but by the 
denudation of its face by the wash of the water it be- 
eame so weak that it broke: the breach was 200 or 300 
ft. wide, extending to ubout two-thirds the depth of 
the dam from the tep, and below that a narrower breach 
went right to the bottom. In 45 minutes the pond was 
empty. The pund or lake was 3 miles long, 1,000 to 
3,000 ft. wide, and 20to 70 ft. deep. The dam was 
originally built by the State to impound water for the 
Pennsylvania canal from Johnst wn to Pittsburg, and 
he thought it had been raised, but was not sure. It 
had been examined several times and pronounced 
safe, and in fact it was safe in all ways except in toe 
provision for overflow. The stone arch bridge of the 
Pennsylvania R. R. across the Conemaugh at Jobns- 
town was built about a year ago to replace an iron 
structure; it remained intact, but served to stop the 
floating débris, which became piled up so as to form a 
dam, turning the current ¢f the river tu one side,where 
it breached the railway embankment and flowed down 
to the Cambria Iron Works. The statement made that 
the dam was of masonry was incorrect: the original 
dam built by Gen MoRrEHEAD was of masonry, but it 
was carried away before the canal was in use, and it 
was rebuilt by the S:ate. 

Mr. BRENDLINGER stated that he had seen the dam in 
1880, and there was a large breach in the middle which 
was being filled by dumping in hard shale blasted 
from a cut in the side hill inthe same way as a railway 
embankment is made; the dam was faced with loose 
stone. He had not thought the method of repairing a 
good one, and had talked to Mr. Pearson, the engineer 
in charge, but the latter had stated that the work was 
good enough. The waste-weir was 75 ft. wide, and cut 
out cf the solid rock. The people at Johnstown and in 
the valley were indignant at the rebuilding of the dam. 
There were considerable leaks at the ba-e. From Mr. 
SHINN’s description, it ssemed to him that it was this 
new-portion Which had gone out. He thought the dam 
was less than 1,000 fc. long, about 25 ft wide on top, and 
100 ft. bigh. The water was then 30 ft. deep. being up to 
the bottom of the breach. 

Mr. Norra thought the first dam had been built about 
1840 by Mr. Morris, who considered this a good site> 
having solid rock for the spillway. The dam was to be 
850 ft. long on top and 70 ft. high; it was to contain 190,- 
000 cu. yds. of stone and and rock, and 110,000 cu. yds. 
ofearth. The capacity of the rexervoir was to be 480,- 
000,000 cu. ft. 

It was stated, but not confirmed, that the original 
dam was of masonry, and was torn down when the 
canal was discontinued, for fear that some day it might 
break. 

Mr. Frexey referred to his experience with dams in 
Massachusetts and Rhode Isiand. In one case an 
earth dam 25 ft. high, with a 4-in. concrete heart wall, 
had stood for 25 years. In another case the pressure 
of along flat-sloped earth dam had pushed the stone 
front wall over so that the overhang at the top was 
2or3ft. In yet another case an earth dam had been 
built on the surface of the ground, without removing 
the turf from the surface except for a sirip 25 {t. wide 
under the middie of the dam. 

Mr. STARLING’s paper on the Mississippi river was 
laid over for the convention. There wi'l be no meet- 
ing June 19. 

The following candidates were elected: 


Martin Gay, West New Brighton. N. Y. 

Jutten A. Hatt, First Asst. Eng., Richmond & Dan- 
ville R. R., Washington. D. C. 

Frank NeartneG, Chf. Eng. for Brown, Howard & C>., 
New Croton Aqueduct, Tarrytown, N. Y. 

Gero. 8. Preson, City Engineer, Kalamazoo, Mich. 

ARTHUR B. Stare, Supt. Bastern Div., Pennsylvania 
R. R., Allegheny, Pa. ; 

ASSOCIATES. 

JuLEes BrevcHarD, Contractor, New York. 

Ktosasuro Furamt, Kansas City. Mo. 

Joun V. Hazen, Prof. of Engineering. Hanover, N. H. 

MILLaRp Honstxer, Carbon Iron Co., Pitrsburg, Pa. 

Frank CO, Lewis, Mt. Vernon Bridge Ov., Mt. Vernon,O. 


JUNIORS. 
Wm. C. Cusnrne, Zanesville, O. 
Tuomas F. Lawton, Poughkeepsie, N. Y. 


Am»rican Society of Civil Engineers.—Annual 


. Convention of 1889. The Convention will bs held at 


Seabright, New Jersey, begin ing on Thursday, June 
20, 1889. Seabright is on the Atlantic coast, a few miles 
north of Long Branch and is within one hour’s time of 
New York,by rail or boat. The President of the 
Society, Mr. M. J. Becxes, will deliver the annval ad- 
dress. 

The headquarters of the Society will be at the Octa- 
gon House, rates $3.00 per day. Theround trip fare 
between New York and Seabright is $1.35. The com- 
mittee has arranged for excursions on Pleasure Bay, 
drives to Long Branch and other points. The Trunk 
Line Association. the Central Traffic Association aud 
the Southern Passenger Association, have arranged 
that persons residing ia theirterritory by paying full 
first-class fares to New York, will be returned at one- 
third full fare from New Yor®. The New England Pas- 
senger Committee returns travelers at half-fure. No 
replies have yet been received from tbe other pas- 
Senger associations. Tickets must be purchased to 
New York within three days before or two days after 
June 20. Return tickets must be purchased within 
three days of the close of the Convention on production 
of certificate issued with original ticket. Messrs. 
CHABLES MACDONALD and T. C. CLARKE are the com- 
mittee. 

Atthe Annual Convention at Seabright, N. J., June 
20, 1889, the following papers will be presented: 

“American Railroad Bridges,” THEODORE CooPER. 
“Tne Sibley Bridge.” O. Coanute, W. A. Bre Haupt 
and Jonn F. Watiack. “Timber Trestie Bridges tor 
Railways,” ONwarRD Batres. ‘“Componential Trusses 
for Travelling Crane,” Henry B. Seaman. “ThelIm 
provement of Railway and Street Railway Track,” E. E. 
RusseLL TRATMAN. ‘Metal Track fcr Railways,” E. E. 
RUSSELL TRATMAN. “Wheels and Rails,’ G. Levericu. 
“Development of the American Raii and Track,” E. E. 
Watkins. “The Settling and Filtration Basins of 
the Vicksburg Weter-Works,”’ CLarence DELAFIELD. 
“Some Maximum Rainfalis in Roston,” DEsMonpD Fitz- 
GERALD, “Ship Canals,” R. KE. Peary. 

The following papers, not yet published in Trans- 
actions, are also to be discussed. Proof slips or ab- 
stracts of either of these will be sent to members who 
desire to discuss them. 

“Onthe Fresh Water Alg@ and their Relation to the 
Purity of Public Water Supplies,” Georce F. Rarrer, 
“Cylindrical Wheels and Flat-topped Rails for Rail- 
ways,” D.J. Wuitremore. “The Construction of the 
Bridge over the Arkansas River at Van Buren, Ark.,” 
C.D. Purpor. “On Fiood Heights in the Mississippi 
River, with especial reference to the Reach between 
Helena and Vicksburg,” WiLi14M STARLING. 

A final report fromthe Committee to Consider the 
proper Relations to Each Other of the Sections of Rail- 
way Wheels and Rails. 

JoHN Boacart, Secretary. 


Engineers’ Club of 8t. Lonis.—The regular meeting 
was held May 29; President Merer in the chair, 19 
members and 5 visitors present. 

Mr. P. M, Brouwer read a paperon a new system of 
“Fireproof Flooring.” He explained the requirements 
of the modern fireproof building, and showed the ob- 
jections to some of the most prominent systems in use. 
A number of tests had been made on the new flooring 
with exceilent resuits. It had heen used in -he State 
capitol at Jefferson City, and was now being applied in 
some St. Louis buildings. He also gave detailed par- 
ticulars regarding manafacture, erection, durability 
and cost. Prof. Jounson, Col. Meter and Mr. Moore 
took part in the discussion. 

The special order of the day was then taken up, be- 
ing a discussion of Mr. SEDpDoN’s paper on “Settling 
Water.” Prof. Jonnson presented a written discussion 
based on his recollection of the paper as read. He criti- 
cized atsome length some of the methods employed and 
the results secured, and also gave credit for certain 
data which the paper contained, and which, in his 
opinion, were of great value. He thought the dis- 
turbing effect, due to the energy imparted to the water 
on entering the basin, and also the effects of the 
wind, were great y underestimatec. He also ex- 
plained what he considered to be the advantages of 
the plan of continuous settling and of covering re- 
servoirs. Mr. Hotman explained the experiments on 
this subject made by Col. Frap several years ago, 
which had resulted in unfavorable conclusions. The 
principal difficulty with St. Louis water was due to 
the fact thatthe reservoirs csuld not be cleaned as of- 
ten as necessary; and, furthermore, they were required 
to do about double the work which ther were origi- 
nally irtended for. Mr. Hotmawn slso gave some par- 
ticulars of the different kinds of sediment contained 
in the water at different seasons of the vear. The 
sediment from the Mississippi was very different from 
that from the Missouri river. He stated that the 


Missouri river water was always more impure than 
the Mississippi. Col. Meter, Mr. Ropert Moore, Prof, 
GaLe, Mr. Seppon and Mr. Frrevson also took part 


in the discussion. Ws. H. Bryan, Secretary. 


Engineers’ Society of Western Pennsylvania,— 
A regular meeting of this Pittsburg society was held 
May 21; President J. A. BRasHEAR in the chair. Mr. 
LovIs 8. CLARK gave an interesting history of the in- 
ception of the idea of fixing sound and the progressive 
steps to the present graphophone, illustrating his re- 
marks by blackboard sketches and by the exhibition 
of the instruments, which were given a practical trial. 
It was said thut as yet its main use is to take the 
place of the st) ncgrapher; its record is correct, and if 
the typewriter errs he can go back to the graphophone 
and finditserror. It is « wonderful invention, and ne 
obe can say what its future may be. 


S. M. WIcKERSHAM, Secrefary 


The Pennfylvania Sanitary Convention, under the 
auspices of the Penpsylvania State Bosrd of Health, 
was held in Pittsburg last week, with 
persons in attendance. Mr. 
the secretary was Mr. Gro. L. MoCoy, and the list of 
vice-presidents incituded muny prominent names, 
among them Messrs. B. F. Jones. Jonn Ditzern, M. C. 
Quay, M. K. and W. J. MoorneapD, ete. The protessional 
papers read were as follows:—‘Dyspepsia, a Study in 
Personal Hygiene,” by Dr. Frank Woopserry; “Cellar 
Airin Homes,” by Dr. E.H.Suppeie; “Fermented Bever 
ages of Low Aleobolic Strength, commonly known as 
Soft Drinks,” Dr. LEFrmMann; “The Future of Our Rivers 
as Sources of Water Supply,” by Taos. P. Roperts, 
Chi: f Engineer of Monongahela Navigation Co.; “The 
Selection aud Treatment of Water Supplies,” by Dr. 
LEFFMANN: “The Proper Mode of conducting a Sanitary 
Inspection,” WM. B, ATKINSON: “Importance of Vital 
Statistics from a Physician’s Stan-'point,” by Dr. G. E. 
ABBoTT; “A Plea for Pubiic Health Work in Viilages,” by 
Dr. H. B. Baker; ‘ Aduilteration of Food and Drugs,” by 
Percy F.SmirH. The annual addiess was delivered by 
Dr. JACKSON PiPER, president of the State Board of 
Health of Maryland. 


about eighty 
WM. MeTcar presided, 


RAILWAYS. 
EAST OF CHICACO.- Existing Roads. 

Maine Central.—Nearly 3 miles of track has been 
laid on the 10 mile branch from Fabyan’s to Scott's and 
work is being rapidly pushed on the remainder. 

Grafton & Upton,— About 300 hands are now at work 
ou the extension to Milford, The line is to be completed 
by Oct. 1. ~ 

Toledo, Columbus & Springfield.— Articles of incor- 
poration of the reorganized Toledo, Columbus & South- 
ern Rallway Co. have been filed in Ohio. The road is 
to be extended from its present terminus te Columbus, 
O, The incorporators are: CHas. Hickox, A. T, INGER- 
SOLL and others of Cleveland, Ohio. 

Detroit, Wabash & Chicago.—The cities of Peru 
and Wabash, Ind., have voted $85,000 in aid of this line 
running from Wabash to a connection with the Wabash 
Ry, at Laketon, Ind. 

Philadetphia & Reading.—The preliminary survey 
of the branch from Lofty, Pa.,to the Lehigh coaltields, 
4 distance of about 25 miles, has been completed. 

Western Maryland.—The extension of the Baltimore 
& Harrisburg RK. R. from -Fairfield to Blue Ridge, 11 
miles, has been completed and opened for traffic. The 
line from Ortanna to Fairfield, 4 miles, was compieted 
last year. 

Buffalo, Rochester & Pittsburg.—Track laying on 
the Rochester & Glen Haven R.R. has been completed 
and the road wil! be opened for traffic June 1). 

Wheeling & Lake Erie,--Surveyors are at work on 
the line from Portland to Steubenville, 0. 

Boston & Maine,—Surveys are reported in progress 
for a road to be known as the Stoneham & Fells R. R., to 
run from a point on the main line near Fells to Stone- 
ham, Mass. 

Pennsylvania.—The contract to build the Maryland 
Midland KR. K., which is to run from a point on the 
Green Spring Branch of the Northern Central R. R., 
between Rogers Station and the junction of the Western 
Maryland R. R., along the Caves Valley and Worthington 
Valley, a distance of 25 miles, has been let to Ryan & 
McDonald, and construction will begin at once. The 
road will be equipped and managed by the Pennsylvania 
R, R. Co. 

Concord.— A protest has been made by the minority 
stockholders of this company against the recent contract 
with the Boston, Concord & Montreal R. R., on the plea 
that it is uniawful and detrimental! to the best interests 
of the road. 

Cleveland & Canton,—The Coshocton & Southern 
R. R. has been completed from Coshocton to Zanesville, 
O., ® miles, and will be opened for business June 15. 

New York, Lake Erie & Western.—The surveys and 
estimates have been made for the extension of the New 
York & Greenwood Lake branch of this road, from 
Orange, N. J., making a loop around all the Oranges and 
connecting with the main Jine again near Watsessing. 

Wilmington & Northern,—An extension 3 miles long 
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from Wilmington, Det., toa new ferry pier on the river 
wili be built this summer, 

Old Colony.—Work is being pushed on the branch 
from North Attleboro to Walpole, Mass., a distance of 11 
miles, About 300 men are now at work on the line. 

Pittsburg, Shenango & Lake Erie.—At the annual 
meeting of this company recently held, the following re- 
port of operations for 1888 was submitted : 

1887. 


Gross earnings $196,821 
Ex peases  onnodl dette Je 


1888, 

$227,248 
146,065 

j $48,933 $81,183 

The following officers were elected: F. W. Hurpe_ 
KOPER, President; A. H, STEELE, Vice-President; P. E. 
McGray, Secretary ; DANIEL Moore, Treasurer, and W. 
G, SARGEANT, Purchasing Agent, Negotiations are now 
pending looking forward to the early building of the 
line from Osgood, Pa., to Conneaut, O., 45 miles. 

Canadian Pacific,—A correspondent informs us that 
the Government has three parties of engineers in the 
field surveying the proposed Short Line from Harvey to 
Salisbury, N.B. Two of these are working east and 
west from Frederickton, N. B,, and one, west from Salis- 
bury. The object of the road is to obtain direct railway 
connection between Montreal and Halifax, and it will be 
operated in connection with the Canadian Pacific R. R. 
The maximum grade is to be 1 per cent., and the maxi- 
mum curve 6°, VERNON Smiru, C, E., has charge of the 
surveys. 

Long Istand,—About 34% miles of track has been laid 
on the 4-mile extension to Oyster Bay. It is expected to 
have the road open for traffic by June 24. 


Projects and Surveys. 

Sandusky, Columbus, Lake Erie & Southern,— 
CHARLES A. JupsuN, of Sandusky, O., Chief Engineer, 
has sent us the following: 

Thesurveys began June 3 on this proposed road which 
is to run from Sandusky via Bellevue and Bucyrus to 
Columbus, O., a distance of 110 miles. No effort has yet 
been made to secure the right-of-way or other local aid. 
JNO. MCKELVEY, of Sandusky, is President. 

Easton & Northern —Incorporated in Pennsylvania 
to build a line ot railway from Easton, Northampton 
county, Pa,,to Ashland, in the same county, a distance 
of 10 miles. The officers of the company are: J. T, 
K NIGHT, President; Frep GREENE, Secretary; and Peter 
Brapy, Chief Engineer. Work is reported begun at 
Ashland by the contractor, James Smith. 

Boothbay & South Newcastle.—H, A. Hancox, of 
Hudson, Mass., Chief Engineer, has cgmpleted the sur- 
vey ofthis road running from Boothbay Harbor to 
South Newcastle, Me., a distance of 1244 miles. 

Fort Montgomery Switchback —Engineers are at 
work surveying a switchback railway to run from Jones 
Point, a short distance south of Fort Montgomery, N. Y., 
to the top of Mount Dunderberg. The length of the 
road will be about 10 miles. 

Troy & Sand Lake.—A project is being agitated by 
the citizens of 'l'roy, N. Y., to build a railway from Troy 
via Sand Lake and Nassau to Chatham, a distance of 
about 15 miles. 

Columbus Belt and Terminal ,—This company has 
been organized to build a belt line around the city of 
Columbus, O. B. C. Fauror and F. L. Lanapon, of 
Columbus, are among the incorporators. 

Sandusky, Ashland & Coshocton.— The contract 
for building 18 miles of this road from Sandusky to Nor- 
walk has been let to Keating Bros., of Pittsburg, Pa- 
The road is projected to run from Sandusky to Coshoc- 
ton, O,, a distance of 120 miles, It is claimed that $500,000 
local aid has been secured. The company’s headquarters 
are at Sandusky,O. G, C, GARDINER is President and 
J. OWEN CRANE is Secretary. 

George's Valley.— The National Construction Co., 2 
Wall St., New York, has offered to build this road from 
Warren to Union, Me.,a distance of 8 miles, for $5,000 
per mile in cash, $5,000 per mile in bonds, $5,000 per 
mile in stock. The road will ultimately be extended 
up the George's Valley to a connection with the Maine 
Central R. R, H. A. Hanoox, of Hudson, Mass., is Chief 
Engineer. 

Castine & Bangor,—It is stated that this company 
has secured control of the Penobscot Central R. R. and 
will build tho entire line from Castine to Milo, Me., as 
soon as $100,000 bas been raised by the people along the 
route. JAMES ADAMS, of Bangor, Me., is President. 


Net earnings.............. 


SOUTHERN.—Existing Roads. 

Kanawha,—This road which runs from Stevens’ Mines 
to Fairfield, Va., 10 miles, is to be extended 9 miles 
further up Cabin creek. C. D. Langhorne, of Richmond, 
Va., has the contract and is rapidly pushing work. 

Chesapeake & Ohio.—This company is considering the 
building of a branch from Clifton Forge, Va., southeast 
to the Hot Springs of Virginia, a distance of about 19 
miles. 

Western Railway of Florida,—It is stated that this 
company will extend its line from Sharon to Starke, 
Fla., and from Sharon to Hawthorne. 

Midville, Swainsboro & Red Bluj’ .—Jesse THOMP- 
8ON, of Augusta, Ga., President, writes us as follows. 
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This road is projected to run from Midville, Ga., via 
Red Biuff, Summerton, and Modoc to Swainsboro, Ga., a 
distance of 58 miles, The object of the road is to open up 
the pine timber lands of manuel and Montgomery 
counties. The right-of-way has all been secured. 
portion of the road is already in operation, 


Norfolk & Western.—The following is the result of 
operations of this company tor the first four months of 
1889 compared with the preceding year: 


1889. 1888, 


Gross earnings $1.662,278 $1,544,422 
Expenses 1,099,916 933,853 


Bee RING... 5 ciccns a cczenceessys $562,362 $610,568 

Ohio River,—The officers of the Ravenswood, Spencer 
& Glenville R. R. are: Wm. WoopWARD, President; 
J. A. McInrosu, Vice-President; D. W,. CHAPMAN, Sec- 
retary; C. C. Smirn, Treasurer, and J. G. SHILLING, At- 
torney. 

Richmond & Danville,—Tracklaying on the High 
Point, Randleman & Ashboro R. R. has been completed 
to within 3 miles of Ashboro,N,C. The total length of 
the road is 26 miles, 

East & West Alabama.—The Receiver has been au- 
thorized to issue $400,000 of Receiver’s certificates to 
raise funds for changing the road to standard gauge and 
making other improvements. 

Fort Payne & Stevenson,—Allison & Shafer, of Fort 
Payne, Ala., are reported to have the contract for 
buiiding this Alabama road, 

Louisville & Nashville.—This company has com- 
menced the construction of a new union depot at Louis- 
ville, Ky. It will be built of pressed brick, three stories 
high with a towerin thecenter, The L. & N., and the 
Pennsylvania companies will occupy it. 

Craig Mineral.—W. G. SEARS, of Eagle Rock, Va., 
sends us the following: 


This road has been located for 25 miles and the con- 
tract for grading 10 miles let to McCarthy & Ross, who 
are to begin work June 5. The contract for the ma- 
sonry has been let to C. Rosazza & Co., and bids ure calied 
for to construct 1,500 ft. of trestle. We are ready to let 
the contract for four spans of iron bridge, and specitica- 
tions will besent to all bricgge companies desiring to com- 
pete. Contracts for grading 10 miles in sections of 1 and 2 
moiles lengths will be let about June 20, Financial ar- 
rangements have been made to complete the line to 
New Castle, 25 miles, by Jan, 1, 1890. 

Cape Fear & Yadkin Valley.—The annual report of 
this company, just received, shows the following results 
of operations for the year ending March 31, 1889; 

Gross earnings $347,635.29 
Operating expenses ...... ... 


Net earnings $162,897.31 


The total number of miles operated is 244.1. Dur- 
Ing the year surveys have been made and the con- 
tracts let for grading an extension from Fayetteville to 
Wilmington, N. C. About 3,o0f the grading has been 
cempleted and it isexpected to have the road in opera- 
tion by Jan, 1, 1890. Surveys are now in progress for 
an extension from Mt. Airy to connect with a branch of 
the Norfolk & Western at the Virginia State line, a dis- 
tance of 944 miles. 

Louisville & Nashviile.—This company has com- 
menced work taking out the heavier curves, strengthen- 
ing the bridges and otherwise improving the line between 
Louisville, Ky., and Cincinnati, O. 

Georgia Southern & Florida. — Waters & Wright 
have the contract to grade this road from Palatka, Fla., 
to Jasper, and have commenced work. Morgan & Rey- 
nolds, contractors, are at work on the line from Jasper 
to Lake City, and it is expected to have the entire line 
from Palatka to Lake City in operation by Oct. 1. 


Projects and Surveys. 


Kansas City, Chattanooga & Port Royal.—J, C. 
WALL, of Walliview, Tenn., Vice President has sent us 
the following information concerning this enterprise. 

This road is to run from Augusta, Ga., via Chatta- 
nooga, Tenn., Waliview, Tullahoma, Sheibyvilie, Colum- 
bia and New Madrid to Kansas City, Mo. ‘The surveys 
will begin about June 15, There will be two tunnels and 
three large bridges. The principal business will be in 
the transportation of minerals and agricultural produce, 
About 4 of the right-of-way has beer obtained. ‘I'he 
company was incorporated May 10, 1889. Col. JOSEPH F. 
SurpP is President, K. A. Bowl is Chief Engineer and w, 
C, SMITH 1s Sevretary; all of Chattanooga, ‘Tenn. 

Raymond,.—Incorporated in West Virginia to build a 
line of railway from some point on the Pocataligo river 
in Putnam county, W. Va., to Spencer, Roane county, a 
distance of about 40 miles. Among the incorporators 
are: H. M. SmirH, W. H. Gou.p and E, SCHONEBAUM. 
The principal offices will be at Cincinnati, Ohio, 

Rome Beit .—A bill is to be introduved into the Georgia 
Legislature to incorporate the Belt Line Railway Co. 
to build a belt line of railway around the city of Rome, 
Ga. The incorporators are Jonn J, SEAY, and Jas, D. 
KIRKPATRICK, both of Rome, Ga. 

Tampa & West Coast.—A company has been organ- 
ized in Florida to build a railway from Tampa to a point 
on the Gulf coast near Sutherland. Among the incorpo- 
rators are: C. T. TayLor, E. R. Davis, MORRIS MORRI- 
son and C.F, WALL, 

Cumming & Warsaw.—The officers of this Georgia 
company are: A, T. ABpBort, of Warsaw, President; 
L. Epmonson, of Cumming, Vice-President; Gro. L. 
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BELL, Treasurer, and ANSEL STRICKLAND, Secretary; 
both of Cumming. 

Alabama, Georgia & Florida.—This company has 
been incorporated in Georgia and Florida, to build a line 
of railway from Columbus, Ga., to a point in Leon 
county. Fla. C. G. Jorpan, of Columbus, Ga., is jn. 
terested. 

Athens & Jefferson,—The people of Jefferson, Ga, 
have granted the right-of-way into the city to this pro- 
posed road. 

Huntington & Guyandotte River.—A correspondent 
sends us the following: 

The surveys are in progress on this road, which is t,, 
run from Huntington up the Guyandotte river, a dis 
tance of 141 miles. The route is through a region ric-t) jy 
coal, iron ore, and timber. The right-of-way has al) jeep 
secured. J.L CALDWELL is President and J. A. Fickiy- 
GER is Chef Engineer; both of Huntington, W, Vu. 

Montgomery & Sylacauga.—The engineers have fin 
ished the location of this road from Montgomery to Coosa, 
Ala., and are now at work locating a site for the bridve 
across Hatchett creek, near Coosa, B. DUNHAM, of 
Montgomery, Ala, is President. 

Mobile, Jackson & Kansas City.—A correspondent 
writes us that the locating survey of this road has been 
completed from Mobile, Ala., to Brandon, Miss.,a dis- 
tance of 176 miles, The route is along the valley of the 
Leaf river, and affords very easy grades and curves, 
Almost the entire line runs through a forest of long-leat 
yellow pine. F. A, LuLINnG is President, Capt. T, W 
Nicou is Chief Engineer,and M. B, Bonpb, of Hatties- 
burg, Miss.,1s Locating Engineer. 

Wilmington, Onslow & East Carotina,—Construc 
tion is reported begun on this road, which is to run from 
Wilmington to Jacksonville, N. C., 48 miles, 

Meridian & Tuscahoma,—About $14,006 of stock has 
been subscribed in aid of this road, which is projected to 
run from Meridian, Miss., to Tuscahoma, Ala., 45,7 miles. 
W. H. Harpy, of Meridian, is President, 


THE NORTHWEST.—Existing Roads. 


Wabash .—Ata meeting of the Directors of this com- 
pany held in New York, May 23, the consolidation of the 
Toledo & Western; the Detroit & State Line Wabash; the 
Wabash Eastern, and the Wabash Western railway com- 
panies under the above name was approved and con- 
firmed, The reorganized company proposes to issue $34,- 
000,000 of first mortgage bonds, $14,000,000 of second mort- 
gage bonds, and $30,000,000 of debenture bonds. 

Northern Pacific & Manitoba,—Work is in rapid 
progress on the Morris-Brandon branch of this road, 

Duluth, South Shore & Atlantic.— General Freight 
Agent WM. Orr is reported as saying that this company 
will not build into Duluth this season, but may next 
season. 

Belleville, Centralia & Eastern.—The locating sur 
veys of this line have been completed from Belleville to 
Mount Vernon, Ill., 67 miles, The contract for con- 
structing the road has been let to Ferguson & Co., of 
Evansville, Ind. Work will commence soon. 

Chicago, Milwaukee & St. Paul,—At the annual 
meeting of the stockholders of this company recently 
held, the plan to recall all the outstanding 5, 6 and7 pe: 
cent. bonds, and to issue in their place along term of 4 
per cent. consolidated mortgage bund, was approved. 
The new directors elected were J. HOOD WRIGHT and 
SAMUEL SPENCER, both of the firm of Drexel, Morgan & 
Co., AUGUST BELMONT, Jr., and FREDERICK LAYTON 

Elgin, Joliet & Eastern,—An excursion over this 
newly opened road in which many prominent railway 
men participated took place a few days ago. The road 
is to do a belt line transfer business between the rail- 
ways entering Chicago from the west and the trunk 
lines coming in on the east, The company expects to de 
able to bandie 1,500 cars daily. NORMAN WILLIAMS is 
President. 

Chicago, Burlington & Quincy.—It is reported that 
the Denver, Utah & Pacific R. R, running from Denver 
to Lyons, Colo., 434% miles, is being changed to standard 
gauge. An extension of the line to reach the northern 
Colorado coal fields is under consideration. 

Projects and Surveys- 

St. Paul, Glenwood & Northeastern.—Incorporated 
in Wisconsin to build a line of railway from Glenwood, 
on the Wisconsin Central R. R.,to Ashland, Wis. Among 
the incorporators are: JOHN E. GLOVER, WM. JOHNSTON, 
and H. J. BALDWIN. 

Belleville & St. Louis.—We have received the follow 
ing from EpwARD L. THomas, of Belleville, Lil: 


The surveys have been completed for this road, which 
is to run from Belleville, [ll., to East St. Louis, Lll., a dis- 
tance of 8 miles, and the contracts for constructiun will 
be let on June 5. The road runs through a level bottom 
country affording easy grades and curves. The road will 
doa general freight and passenger traffic; but its prime 
object is to pees up the large coal fields along the route. 
It is expec to begin track laying about the last of Uc- 
tober and to have the road open for traffic by_Dec. 1. 
The company was incorporated March 22, 1889. JOHN 5. 
Hitt, of East St, Louis, is President, and LOUIS GRANER, 
of Belleville, 1ll., is Chief Engineer. 


Hermosa, Hill City & Western.—C, J. Patron, of 
Hermosa, Dak., Secretary, has furnished us the following 
information concerni*yg this enterprise : 

The road is to run from Hermosa via Red Earth, Hay- 
ward, Glendale, and Hill City to the Wyoming line, a dis- 
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of 60 miles, with a branch of 20 miles running from 
r. 
tire rity en. been completed and a portion of the line has 
been located. About 3 mile of grading has been done 
by the company. The right of way hasall been obtained. 
The line is very favorable and will open up a fine mineral 
country well adapted to stock raising and agriculture. 
Negotiations are pending for the sale of bonds to aid in 
constructing the road. The company was incorporated 
March 10, 1889. Mruron R. MAXsoON is President and AL- 
vIN 8. Way is Secretary, both of Hermosa, Dak. 


Port Arthur, Duluth & Western.—It is announced 
that this road has been purchased by New York capital- 
ists and will be completed. The road was projected to 
run from Port Arthur, Ont., southwest to the Interna- 
tional boundary, a distance of 85 miles, where it would 
connect with the Duluth & Iron Range R. R. and obtain 
an entrance into Duluth. The road was subsidized by 
the Dominion Government to the amount of $3,300 per 
mile and by the Ontario Legislature to the amount of 
$3,300. Henry K. WicksTEeD, of Port Arthur, is Chief 
Engineer. 


THE SOUTHWEST.—Existing Roads. 

Kansas City, Wyandotte & Northwestern,—It is 
stated that this company will commence work at once on 
the extension from the Nebraska State line to Beatrice, 
45 miles. 

Denison, Bonham & New Orleans ,—It is announced 
that work will soon be resumed on this road. The road 
was graded ffom Denison, Tex., to Bonham, 45 miles, 
some time ago, but the work was abandoned and nothing 
has been done since. The road was projected to run 
from Denison to Mt. Pleasant, 120 miles. S. B. ALLEN, of 
Bonham, is President, 

Marion Belt & Chingawassa Springs.—N.S. Woops, 
of Wichita, Kan., who has the contract for building 8 
miles of this road, has begun work and expects to have 
this section completed by Aug. 1. O. C. Lesver, of 
Marion, Kan., is Chief Engineer, 

Red River, Sabine & Western.—A contract has been 
made by which this company agrees to build a line of 
railway from Palestine, via New Birmingham to Alexan- 
dria, La., and to have trains running within» 12 months, on 
condition that the citizensof New Birmingham subscribe 
$16,400 in cash in aid of the road. The engineers have 
already commenced work on the locating surveys, 


Projects and Surveys- 

New Orleans, Fort Jackson & Grand Isle.—We are 
indebted to Cnas. S, DwiGnt, 25 Carondelet St., New 
Orleans, La., Chief Sngineer. for the following informa- 
tion: 

The preliminary surveys have been made and locating 
surveys are now in progress for this road. The road will 
run from Algiers on the west bank of the Mississippi 
river, opposite New Orleans, via Gretnato Fort Jackson, 
a distance of 65% miles. An extension of 20 miles to 
Grand Isle will eventually be made, but for the present a 
line of steamers will be operated. The route is throuch 
a level country affording easy erades and curves, There 
will he one single span drawbridge, The principal traftic 
of the road will be in farm produce and the summer 
travei to Grand Isle, Nearly all of the right-of-way has 
been secured, and local aid sufficient to build the road 
obtained from the peonle of New Orleans and along the 
route. The contract for 20 miles has heen let to Pierson 
& Movian. of New Orleans. Theremainder of the road 
will be built by the company. It is expected that track- 
laying will begin about Ang, 1, and 40 miles be open for 


traffic by Oct.1. H.C. Warmorn, of New Orleans, is 
President. 


Abbeville & New Iberia,—A project is being agitated 
to build a line of railway from Abbeville to New Iberia, 
La., a distance of about 20 miles. 


ROCKY MT. AND PAC.—Existing Roads. 

Union Pacifie.—Surveyors are at work on aline from 
Erie, Colo., via Lafayette to Denver, a di-tance of 
about 25 miles. ——-This companv has already made 4 
surveys over the Sierra Nevada Mts. to northern Cali- 
fornia. It is not probable, however, that a line will be 
built for some time yet. 

Northern Pacifie.—Work has been commenced on 
the Gallatin-Butte branch of this road. The 700-ft. 
tunnel at the summit of Homestake Pass will be com- 
menced soon. 

National City & Otay.—This California road is to 
be exten‘ed 12 miles to Jamul Vallev. The company’s 
headquarters are at National C’ty Cal. 

Seattle, Lake Shore & Eastern,—Engineers are at 
work locating the line frm a point about 7 miles north 
of Missoula, W. T., to which the line is graded, to the 
British Columbia line, a distance of about 36 miles. 
Grading will commence as soon as a sufficient length 
of the line has been located. 

Southern Pacific—The annual report of this com- 
_ for 1888 shows the following results from opera- 
tions: 


Gross earnings....... Jiaieee 





o.se0e seeceees $46,699 100 
Operating expenses................ceeeeseessss 30,780.00 
Wot  GRGMIIR coksics cccackccaceass $sbéhieouessas “15,919,000 


The total number of miles operated was 5,758. 
Astoria & South Coast.—This road has been graded 
from Skipanon, Ore., 10 miles in the direction of Sea- 
bright, aad tracklaying is now in progress. As 800n as 
tracklaying is completed on this section, work will be 
“ommenced on the bridge across Youne’s river. It will 
be about 14 miles long. It is expected that the road will 
be completed to Seaside by October. Next year it is pro- 


The preliminary survey for the en-" 


posed to extend the road across the mountains to 
Salem and MeMinnville, Ore. Henry B. THIELSEN, of 
Astoria, Ore., is Chief Engineer. 

Port Townsend Southern.—Payne Bros., of Port- 
Townsend, the contractors, have about 100 men at work 
on the first section of this road. Piles and timber are 
on the greund for 15 miles of the road and the contract 
for constructing 14 miles more will be let immediately. 

Rio Grande Western.—This company recently or- 
ganized to succeed to all the property and rights of 
the Denver & Rio Grande Western Ry. Co., is market- 
ing an issue of $5,500,000 of 50 year, first mortgage, 4 per 
cent. bonds. This is a part of the issue of $16,000,000 
to take the place of the old bonds held by the stock 
holders of the Denver & Rio Grande Western. and to 
aid in widening the gauge of the main bine, relaying it 
with steel rails and furnishing improved equipment. 

Canadian Pacific—The location of the Mission 
branch has been completed to the International bound- 
ary and contracts will be let immediately. A portion of 
the line is already under construction. 

Spokane Falls & Northern,—Tracklaving has been 
commenced on this road. The road is projected to run 
from Spokane Falls to Little Dalles, W. T., 175 miles. 
D. C. Corsin, of Spokane Falls, is at the head of the 
enterprise. 


Projects and Surveys. 

Salt Lake, Nevada & California.—The Wyoming 
Salt Lake & California and Salt Lake, Nevada & Califor- 
nia railway companies have consolidated under the 
above name. The officers are: JAMES E. FULTON, Presi- 
dent; L. C. KaArrickK, Vice-President: THEODORE 
Brovan, Secretary, and W. P. Nose, Treasurer. The 
consolidated lines if built would form a continuous line 
from the eastern boundary line of Utah to Los Angeles» 
Cal. 

Evanston & Salt Lake.—Incorporated in Wyoming 
to build a railway from Evanston, Wyo., to a connection 
with the eastern terminus of the Salt Lake, Nevada & 
California R. R., a distance of 20 miles. Among the in- 
corporators are: Jas. E. Funiton, L. C. KARRICK and 
others of Sait Lake City. 

Portland, Mount Hood & Eastern.—Surveys are 
reported in progress for this road running from Portland, 
Ore., to Mount Hood. about 70 miles, R. P. EARHART is 
President and W, A. BAntTz is General Manager. 

Denver, Colorado Canon & Pacific —The engineers 
of this company have completed a survey to the mouth 
of the Grand river, 160 miles. The average grade is 
about 7 ft, per mile. There will be one bridge and a tun- 
nel about 2,6 ft. long on this division. 

La Jara, Pagosa Springs & Western.—Organized 
in Colorado to build a railway from La Jara to Pagosa 
Springs with branches from Stunner to Platora and Sum- 
mitville Camp. Surveys are being made. The officers 
are: J, W. Scntrrer. President, F. G. BLAKE, Secretary, 
and Jas. A. Keniry, Treasurer. 

Oregon Railway Extension Co.—This company has 
filed a mortgage to the Farmers’ Loan & Trust Co., of 
New York, covering the following prospective roads: 
from Alto Station on the Oregon Railway & Navigation 
Co.’s R. R. to Walla Walla: from Walla Walla to Grange 
City. and from Portland to Astoria, 

Alameda County Terminal,—tIncorporated in Cali- 
fornia to build a line of railway from a point on San 
Francisco Bay, near Alameda City, east to Park Place, 
with a branch line to Oakland. Among the incorpora- 
tors are: J. H. Wooparp, C. C. CLay, E. HALE and R. 
B. S. Yorx«: all of Oakland, Cal. The charter is filed as 
one of the steps in the reorganization of the Alameda 
railway company. 


FOREICN. 


Santa Fe & Cordova Great Southern.—This com- 
pany is marketing $2.450,000 of bonds to aid in the con- 
struction of a railwavin the Argentine Republic from 
the nortof Villa Constitucion via the towns of Melinecue 
and Venado Tnuerto to La Carlota, a distance of 187 miles. 
Abcut 40 miles of rhis distance has been craded and 4 
miles of track laid. The country through which the road 
is to run is well adapted to stock raising and agricul- 
ture. The property of the comrany is exempt from 
taxation. The line js to be finished by June 22, 1°91. 
The engineer for the company is Epwarp H. Woops. 6 
Victoria 8t., London. 

Africa.--The survevs have been completed for the 
railwar torun from Matadi, at the head of navigation 
on the lower Congo, to the village of Ndalo, on the 
south shore of Stanley Pool, a distance of 264 miles 
There will be about 16 miles of heavy work from 
Matadi. It is stated that construction will be com- 
menced in the fall. 


RAPID TRANSIT. 


Cable Railways.— Pittsburg, Pa.—The Pittsburg & 
Castile Shannon Ry. Co. has decided to build a line from 
Bailey Ave., Castile Shannon, 2,300 ft. long. It will have 
a grade of 13 per cent. and will be operated by a station- 
ary engine and a cable. 

Baltimore, Md.—The West End Improvement Asso. 
ciation contemplates having a cable road built, 








Cincinnati, 0.—The Walnut Hill extension of the Mt. 
Auburn Cable Ry. Co, is to be built. It will be double 
track. 

Kansas City, Mo.—The Grand Avenue Cable Ry. Co. 
will probably extend its Holmes St. branch. 


Dummy Lines.— Fort Payne, Ala.—The North Fort 
Payne Land & Improvement Co. wil! build a dummy line. 
President, A. 8. LOWENTHAL. 

Rome, Ga.—The dumuny line between Rome and Sub 
ligna will be commenced soon, 

Street Railways.—Salamanea, N. ¥. 
way is projected to West Salamanca. 

Elizabeth, N. J.—The Elizabeth & Newark Ry. Co. will 
operate its line with the Connelly gas motor. 

Pittsburg, Pa.—The Transverse Street Ry. has been 
leased by the Pittsburg, Allegheny & Manchester Ry. Co 
for years, It will be extended to Allegheny. 

Baltimore, Md,—The Baltimore City Passenger Ry. 
Co. is extending its lines in North Baltimore. 

Richmond, Va.--A street railway franchise has been 
applied for by Jonn C, Ropertson, of Baltimore. 

Chattanooga, Tenn.—The Cameron Hill & Hote} 
Park Street Ry. Co. is advertising for bids for building 
an incline street railway up Cameron bill. 

Waycross, Ga.—A street railway company is to be 
organized by G, W. Lott and J.S. SHaw 

Atlanta, Ga.—The Fulton County Street Ry 
increased its capital stock to $100,000, 


A street rail 


Co. has 
Work will be be- 


gun soon. 

New Orleans, La.—The Public Terminal & Transit 
Co. is to be organized to build street railways 

Peoria, Iil.—The Central Ry. Co. will operate its line 
by cables or electricity. 

Pueblo, Col.—The Pueblo Tramway Co. has been or- 
ganized by FRANK M. Rrown, C. G. Gurion, and J. 8, 
Betts. Capital stock, $100,000, 


Cheyenne, Wyo.—The Cheyenne Street Ry, Co. has 
made contracts for new cars and rails and will begin ex- 
tending its Jine this month. 

Vernon, Tex.—The Vernon Street Ry. Co 
incorporated. Capital stock, $6,000, 


Electric Railways.—Lowell, Mass.—The Lowell & 
Dracut Street Ry. Co. has contracted with the Bentley- 
Knight Electric Ry. Co,. of New York, for the equipment 
of its line to Willow Dale. The Middlesex Electric Light 
Co. will furnish the power. 

Newport, R, I.—Rails for the new 
received, Capt. 
director. 

Beaver Falla, Pa.—An electric line is projected to 
Brighton and Beaver. The Westinchouse Electric Co. 
has offered to build and equip the road at $8,000 per mile. 

Pittaburg, Pa.—The Squirrel Hill Ry. Co. estimates 
the cost of its road as follows: grading and track, 
$68.000 ; electric plant and cars, $37,000; extras, $10,000, 

Troy, N. Y.--The contract for two 180 H. P. Corliss 
engines for the Troy & Lansingburg Ry. Co. has been 
awarded to Kelly & Knowlson. 

Berkeley, Va.—A company has been organized to 
build an electric railway. 

Charleston, W. Va.—The Kanawha Electric Light Co. 
will supply power for operating the electric railway. 

Maasillon, 0.—An electric railway is projected. 

Cleveland, 0.—The Broadway & Newburg Street Ry. 
Co.,the South Side Street Ry. Co., and others, have 
applied for power to adopt electric traction. 

Ishpeming, Mich.—A franchise has been granted for 
a line 5 miles long between Ishpeming and Negaunee, 

Burlington, Ia.—The Union Street Ry. Co. proposes 
to adopt the Sprague system of electric traction. 

Plattsmouth, Neb —The contract for the extension of 
the electric line has been let to T. L. Murphy. 


Thomson-Houston Lines. — The Thomson-Houstun 
Electric Co., of Roston, Mass., has recently closed con- 
tracts for the following lines: Red Bank & Seabright 
Ry. Co., Red Bank, N. J.. 5 miles, 3 cars; Richmond 
Street Ry. Co.. Richmond, Ind., 4 miles, 6cars; Citizens» 
Electric Street Ry. Co., Spokane Falis, W, T.,7}< miles, 
6 cars. 


has been 


line have been 
EUGENE GRIFFIN has been elected a 


CONTRACTING. 

Trenching.—The work for the new pipe line at Wash- 
ington, D. C., bids for which will be opened June 20, by 
Col. Joun M. Wiison, U. 8. A., at the Washington 
Aqueduct office, will consist in excavating a trench for 
20,000 lin. ft. of 48-in. main, 5,400 lin, ft. of 30-in, main, 
and 400 lin. ft, of 24-in, main; furnishing and delivering 
at the aqueduct office 19 tons of lead, 4,000 Ibs. of jute 
yarn, and 8 patent jointers, The quantity of materia) to 
be excavated will be about 38,000 cu. yds. 


State House.—The following proposals for the com- 
pletion of the State House have been received by the 
State House Commissioners, Topeka, Kan.: Smead & Co., 
iron work and metal on dome, $166,000; Bradbury & Van- 
dyk, copper roof, $22,000; H. mitt, brick arches, 
$6,200; James Miller & Bro., copper roof, $21,637 ; Thomas 
Allen, copper roof, $25,000; Chicago Fire Proofing Co., 
fire proofing, $56,000; Martineant Adam, brick arches, 
$8.200; Mision Bros. & Co., iron work and meta! on dome, 
$139,900; St. Louis Fire Proofing Co., fire proofing, $55,- 
000; Fred Hess, copper work complete, $76,201; White 
Figeproofing Co., fire proofing, $49.975; Pioneer Fire- 
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Proofing Co., $52,775; Kansas City Bridge & Iron Co. 
complete, $228,000; A. J. Tullock & Co., complete, $214,- 
78); Geo, H. Evans & Co., $195,000, The contract was 
awarded to Geo, H. Evans & Co,, of Topeka. 


Water-Works Material.—The following proposals 
have been received by T.G. BayLor, Chief Engineer of 
the Charlestown Water Co., Charlestown, W. Va.: 4 and 
é-in. pipe: R.D. Wood & Co.,, Philadelphia, Pa., $27.40 
and $26 45 per net ton ; Donaldson Iron Co., Philadelphia, 
$24.00 per gross ton. Hydrants and gates: Union Hy 
draulic Works, Philadelphia, and R. D. Wood & Co 
Stand-pipe, 120 ft. high and 15 ins. diameter: Tippet & 
Wood, Phillipsburg, N.J., $45; Porter Mfg. Co., Syracuse, 
N. Y., $46.39; Deane Steam Pump Co., Philadelphia, $50 ; 
Denithorne & Son, Phoenixville, Pa., $61.79. Duplex 
water-power pump of 200-gall. capacity per minute; 
Donaldson Iron Co., Philadelphia, $480; Jonas Barratt 
Supply Co., Chicago, $900, 

Lighthouses —Sooysmith & Co., of New York, have 
the contracts for erecting the lighthouses at Crabtree 
point and Lubec Narrows, Maine. 


Sewers.—Albany, N.Y¥.--The Contract Board has 
awarded the contract for a vitrified pipe drain in Allen 
St. to Thomas F. Gannan, at $1,077.91: 12 and 6-in. pipe, 88 
and 3 cta. per ft.; Y branches, $2.50 each; manholes, $55: 
jamp-holes, $10.——The contract for a brick sewer in 
Allen St, was let to Jacob Holler, at $3,650.68: $3.93 per 
ft, for 48-in. brick, 91 cts. per ft. for 12-in. pipe, $2.87 each 
Y branch, $58 each manhole, 21 cts. per cu. yd, for ex 
cavating. 

Pittsburg, Pa.—Estimates of the cost of new sewers, 
made by the Chief of the Department of Public Works, 
give $1.35 per ft. for 15-in. pipe, $50 and $60 each for 
drops,$30 each for manholes, $1.68 per 100 Ib, for castings. 

Columbus, O.The following bids have been received 
for trunk sewers: Franklin Park, N. B. Abbott and 
Thomas Connell, $49.697.90, H. C. Babbitt, $49,355.82, Don- 
aldson & Walcutt, $46,621.62, John 8. Lynch, $44,351.76, D. 
BE. Sullivan, $43,736.22, A. G. Pugh, $41,993.28, W. R. Mer- 
cer, $40,768.35, James Westwater, $40,752.50, George H. 
Kannamacher $38,478.75, B. W, Rees and E. M. Stanley, 
$38,373.40, F, Fornoff, 8r., $96,812.34. Mr. Fornoff was the 
lowest bidder. Engineer's estimate, $35,000. Northwest: 
Donaldson & Walcutt, $72,712.75, James Westwater, $67, 
530.55, D. Sullivan, $88,082.04, George H. Kannamacher, 
$61,190.45, N, B. Abbott and Thomas Connell, $81,376.49, H. 
C. Babbitt, $74,388, A. G. Pugh, $90,438.69, W, R. Mercer, 
$68,850 85, Michael Corbett and William Dixon, $72,870.58; 
F. Fornoff, Sr., $63,584.97, Mr. Kannamacher was the 
lowest bidder. Engineer's estimate, $85.000, 

Parkersburg, W. Va.--Bids for sewers were as fol- 
lows: John Guest, $2 50 and $2.40 per ft, including exca- 
vation; C. H, Turner, 57 and 49 cts., exclusive of excava 
tion, 


Reservoir.—The contract for the construction of the 
Dodge Farm reservoir has been awarded to O’Brien & 
Clark, of New York, at $334,502.30. The list of bids was 
given last week. 


Street Work.— Providence, R. I.—The contract for 
buliding West Exchange St. from Cove St, to Atwell Ave. 
has been awarded to Moulton & Mahone, of Lawrence, 
Mass, 

Washington, D, C.—Myron M, Parker has a contract 
from a syndicate for $40,000 worth of street work in the 
suburb of Petworth. 

Parkersburg, W. Va,—The bids for street paving 
were as follows: Con. Kennedy, $1.25 per sq. yd. for com- 
mon brick on the Charleston plan, $1.09 for common 
brick on the Wheeling plan and $1.40 for fire brick ; Hugo 
Heidenreicht, $1.39 on the Charleston plan and $1.29 on 
the Wheeling plan; Lenhart & Guest, $1.40 per yd, on 
the Charleston plan and $1.15 per yd, on the Wheeling 
plan, they to furnish the steam roller; Williams & Co.,, 
$1.45 for hard brick ; John Curry, $1 30 on either plan. 

Duluth, Minn.—The Board of Works has awarded to 
Morrison & Hammel the contracts for work on Jeffer- 
son St., at $19,506.75, and on Ohio Ave, at $41,367, 

Minneapolis, Minn.— Asphalt paving is proposed for 
some streets, Abouta year ago the City Council voted 
to allow property owners to substitute asphalt for stone 
where stone pavement had been ordered, but no streets 
have yet been paved with asphalt. 

Sioux City, ITa.—A contract for grading streets has 
been let to Reeve Bros. & O'Neil at 4% cts, per cu. yd. 
for cut and fill, For grading the cut on the military road 
the lowest bid was from B. Crowley, 844 cta.per cu.yd. 


PROPOSALS OPEN. 


Brick and Cement.—For sewer; 225,000 hand-made 
bricks, 375,000 machine-made bricks, 1,500 bbis. American 
hydraulic cement, 350 bbis. Portiand cement, 400 cu. yds. 
sand, 46,500 paving ee 50C cu. yds. of stone, 11,000 ft. 
B. M. North Carolina pine, 14,300 ft. B. M. Virginia pine- 
A.E. SMYRkK, City Commissioner, Baltimore, Md. June 13 

Lighth >use.— Work at lighthouse pier at Oswego, N. 
Y. Major L. Cooper Overman, U. 8. Lighthouse 
Envineer Office, Cleveiand, O. June 14. 

Paving Cement.—Curbing, bricks, asphalt tiles, artifi- 
cial stone tiles, asphalt paving blocks, granite paving 
blocks, cement and lime. Tas DisTRict COMMISSIONERS, 
Washington, D.C, Junels, 


Poles.—Furnishing 300 chestnut electric light poles, 25 
ft. long. Tue Crry CLERK, Springfield, Mass. June 15. 

Cement..—Furnishing 1,500 casks of first quality Rosen- 
dale cement and 800 casks of first quality English Port- 
land cement, Taz WATER BoARD, City Hall, Boston, 
Mass. June 15, 

Jail.—Steel celis in new jail. 
tects, 34 Washington St. 
Ore. June 18, 

Bridges.—Two 80 ft. span iron bridges one on stone 
abutments, and one on tubular piers, F. G. O'FLAHERTY, 
County Surveyor, Kansas City, Mo. June 18, 

Dike.—Brush dike. Col. C. P. E, Burawyneg, U. 8. 
Engineer Office, Richmond, Va, June 20, 

Bridges.—A wrought iron %-truss bridge over the 
Miami & Erie Canal at Browne St., 81 ft. span, 2 road- 
ways of l4 ft. and 2 footways of 8 ft. each. Plans and 
specifications with the engineer. Tos, G. Smrrn, Presi- 
dent, Board of Public Affairs, Cincinnati, O, June 21. 

Road Work.—Improving county roads. Tue County 
COMMISSIONERS, Cincinnati, O. June 22. 

Pipe and Valves.—Cast-iron water pipe and valves. 
Tue District COMMISSIONERS, Washington, D.C. June 
> 

Bridge.—Over the Olentangy river at Dodridge 8t.; 
sandstone on iron pile substructure; iron superstructure 
with 1 span of 90 ft. and 1 of 105 ft., Dick plan. Plans and 
specifications on file. F. J. REINHARD, County Auditor 
Columbus, O, June 26. 

Street Work.—Grading and improving. W. P. Kicer, 
City Engineer, Cleveland. O. June 27, 


MANUFACTURING AND TECHNICAL. 

Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa.. haye an order for 15 freight engines for 
the Missouri, Kansas & Texas.—-Two dummy engines 
have been sent to Spokane Falls, W. T. 

The Cooke Locomotive Works, of Paterson. N. J., have 

eliverd 6 passenger engines, with cylinders 19 x 24 ins. , 
to the Newport News & Missiasippi Valley, 

The Brooks Locomotive Works, of Dunkirk, N. Y., are 
building 8 mogul engines for the Lake Erie & Western, 

The Baker Iron Works, ot Los Angeles, Cal., are build- 
ing al5-ton engine for the Los Angeles & Santa Monica. 

The Old Colony road is building 4 engines at its shops at 
South Boston, Mass, 

The Texas Pacific road has ordered 2% locomotives. 


Cars.—The Wason Car Co., of Brightwood, Mass,, bas 
completed 10 passenger cars for the Provincial Railways 
of Buenos Ayres: they are 52 ft. longand9 ft, 10 ins, wide. 

——Five combination baggage and smoking cars for the 
Flint & Pere Marquette, and 5 open excursion cars for 
the Brooklyn, Bath & West End, have been turned out, 

The South Baltimore Car Co., of Baltimore, Md,, is 
building 750 freight cars for the Richmond & Danville, 
and 50 for the West Virginia Central. 

Osgood, Bradley & Co., of Worcester, Mass., have com- 
pleted a car for the Bangor & Piscataquis and another for 
the Knox & Lincoln. 

J.M. Jones & Sons, of West Troy, N. Y., have sent 4 
open street railway cars to Springfield, Mass. 

The Russell Wheel & Foundry Co., of Detroit, Mich,, 
has sold 4 logging cars to the Hamilton Railway & Lum 
ber Co., of Hamilton, N, C. 


Railway Supplies.—Roberts Bros., of RKobertsville, 
La., want 2 miles of 30-)b, steel rails, 

A, B. Coe, M. E., of Chattanooga, Tenn,, wants 644 miles 
of 20 or 30-]b second-hand iron or steel rails. 

Flowers & Peagiler, of Forest, Ala., want rails and roll- 
ing stock for a narrow-gauge line, 5 miles long. 

Cc, C. Mengel, Jr., & Co., of Louisville, Ky., want ma- 
terial for a logging road and a pole railway. 


Well Machinery.—J. P. Benham, Schooner Point, 
Ind., wants plant for sinking wells for gas, oil and water. 


The Berlin Iron Bridge Co., of East Berlin, Coun., 
bas a contract for an iron and glass building at Winsted, 
Conn., for the Franklin Moore Bolt Co. 


Rail Joints.—The Morgan Rail Joint Co. has been in- 
corporated at Troy, N, Y., by Jonn MCKENzI£E, MORRIS 
J. McKenzie, Ropert Buack, H. A. Cox, and JoserH 
Prasopy. Capital stock, $100,000, 


Rails.—The Chicago, Kansas & Nebraska Ry, Co. will 
give outa large order for steel rails for the Oklahoma 
extension. 


The Louisiana & Texas Construction Co. has been 
incorporated at New Orleans, La., by E. H. TaYLor, W. 
F. Lakr, and M. C. Hurutey. Capital stock, $100,000. 


The American Water-Works & Guarantee Co., of 
Pittsburg. Pa., held its annual meeting at McKeesport, 
Pa., May 20, and elected the following officers to serve 
for the next year: Chairman, D. W. Hrrcncock, of Bos- 
ton; Vice-Chairman, E, C. Converse, of New York; 
Secretary and Treasurer, Jas. 8, KunN, otf McKeesport; 
General Manager, WiLL 8. KURN, of Pittsburg. Direc- 
tors: Jonn H, FLAGLER and E. C. Converss, of New 
York; D. J. GARMAND and W. 8. KUHN, of Pittsburg; 
D. W. Hercucock, James 8. Kunn, and C. H. Payson, 
of Portland, Me. 


The Roanoke Rolling Mills, of Roanoke, Va., have a 
contract for 200 tons of bar iron for the Baldwin Loco- 
motive Works, Philadeiphia, 


MoCaw & MARTIN, archi- 
Tue County CLERK; Portland, 


Switch Cabin.—The Connecticut River Ry. Co, has 
put up a switch tower or cabin at the junction at Chico 
pee, Mass , and all the gates, switches, and signals at tho 
grade crossings will be operated from this tower, 

Road Rollers.— The Street Committee of Bristo) 
R. [., has purchased a 15-ton Aveling & Porter steam road 
roller from W, M. Hawes, of Fall River, Mass. 


Sewer Pipe.—The Trustees of Seattle, W. T., wil) not 
put in a plant for the manufacture of the © (rie): 
sewer pipe for the new sewerage system as proposed. 


Stone Crusher.—The Highway Commissioners, Wes 
terly, R. I,, have received a rock crusher from the Gates 
Iron Works, Chicago. 


Oil Pipe Line.—The new 8-in, pipe line now being jaiq 
at Grove City will extend from Parker to Signet, Woog 
Co., O., and will connect at that point with the Lima jin. 
and thence run to Chicago. 


Philadelphia & Reuding Rolling Stock.—The Phi 
adelphia & Reading Railroad Co. is making extensive im 
provements in its rolling stock. It is receiving, on an 
average, about 15 freight and coal cars per day, and in a 
short time the quota of rolling stock will be completed. 
Besides receiving new cars, the old ones are being re. 
paired and placed in first-class condition. When the 
company passed into control of the present manage 
ment, the rolling stock bad materially depreciated, and 
Mr. CORBIN created a new car trust loan, and ordered 4 
number of new cars from the Wilmington car shops 
Up to the present time there have been 1,821 cars turned 
over to the company: these are 80 constructed that 
they can be used either for coal or freight. They can be 
transformed into lumber cars at a moment's notice, and 
larger and higher loads can be placed on them. The 
company has also ordered 50 Wickes’ patent refrigera- 
tor cars, to be used principally in the carrying ot beer. A 
number of twin hopper-bottom gondola cars have been 
ordered, and will soon be completed, The company bas 
increased its equipment to handle the anticipated coa) 
output by an addition of 1,200 20-ton cars and 60 locomo- 
tives. It is estimated that the new equipment will in 
crease the carrying capacity of the road by 200,000 tons a 
month, 


The Root Boiler.—The use of the Root safety water- 
tube boiler, manufactured by the Abendroth & Root Mfg. 
Co., New York, is in use from the Atlantic to the Pacific. 
The safety assured by the use of this boiler for all steam 
generating purposes is an important consideration, and 
not the least of its attendant advantages is the heavy per- 
centage of insurance sayed. The California hote! and 
theatre at San Francisco, one of the most notable struc- 
tures on the Pacific coast, is supplied with 2 Root bo‘lers, 
225 H. P., which will furnish power for the electric lights 
with which the edifice will be lighted throughout, as wei) 
as for running the elevators. They will also be used for 
heating purposes. Mr. J. M. Woop, of Chicago, was the 
architect, and Geo, H. Tay & Co,, of San Francisco, were 
the contractors, 


Railroad Equipment.—The firms of Perkins & Mott 
and Thomas B, Inness & Co. have consolidated, and are 
now known as Thos. B, Inness & Co,, located at 115 
Broadway, New York. 


The Bucyrus Foundry & Mfg. Co., of Bucyrus, 0., 
has removed its Chicago office from 115 Dearborn St. to 
Room 656 in the “Rookery,” corner of La Salle and Adams 
Sts. This office is under the management ot Mr. E. W. 
CRAMER, who represents both this company and the 
Bucyrus Steam Shovel & Dredge Co., in Chicago and vi- 
cinity, 


The Reliance Gauge Co., of Cleveland, 0O., a little 
more than a year ago leased a 3-story block in which to 
manufacture its safety water columns; it was expected 
that this would be sufficient for the business for at least 
5 years, but the business has grown so much that already 
the company is putting up an addition to the block. 


The Addyston Pipe & Steel Co. had a small fire at its 
works at Addyston, O., May 29: it consisted only of the 
burning of the roof of the company’s gas works, entailing 
but slight loss and causing but little delay in manufac- 
ture. 

The Hersey Meter Co., of Boston, reports busi- 
ness improving very fast; excellent reports have been 
received from cities which have given this meter several 
years trial. It is difficult now for a water meter com- 
pany to work up a swindle on a city, and the Hersey 
Meter Co. has had torun 500,000 cu, ft. through a %-in 
meter in some cities as a test, 


The C. D. Wainright Co. has been organized to 
manufacture improved corrugated tubing, also all de- 
scrip’ions of beaters. The office is at 73 Oliver St., Bos- 
ton, Mass, 

The Contractors’ Mfg, Co., of Buffalo. N.- Y., bas 
recently shipped to the city of Mexico 10 hoisting ma- 
chines for mining purposes, 10 large ore buckets and 
5,000 ft, of 544-in wire rope. 


Pipe Joint.—Isaac B, Ports, of Columbus, O., has in- 
vented a pipe joint and fittings of a novel character, 
by which connections can be made with iron pipes 
without threads on the pipe, the use of solder or caulk- 
ing, It is a deyice for general use in water, gas and 
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steam systems without the expense of skilled labor but 
effectual in its operation. 

Notice of Removal.—The Prentiss Tool & Supply Co. 
have removed from No. 42 Dey St., to No. 115 Liberty St. 


BRIDCES AND CANALS. 


Bridge Notes.—Holyoke, Mass.—The contracts for 
the new canal bridge at Dwight St, and removing the 
old bridge to Cabot St. have been awarded by the 
Highway Committee to the Berlin Iron Bridge Co., of 
East Berlin, Conn., at $14,880 and $900, 

Brooklyn, N. ¥.—Proposals for the new bridge, pier, 
and approaches at Grand 8t,, over Newtown creek, will be 
received by the Bridge Committee, at the County Court- 
House, until June 12. 

Lockport, N. ¥.—The contract for the abutments of 
a bridge over Tonawanda creek, about 460 cu, yds. 
broken ashlar masonry, has been awarded by JuLius 
Frenser, Surveyor, to Patrick H. Tuohey, at $3,435. 
The contract for the superstructure, 135 ft. span, was let 
to the Wrought Iron Bridge Co., of Canton, O., at $3,000, 

Philadelphia, Pa.—The Philadelphia & Reading Ky. 
Co, has been granted permission by the Park Commis- 
sioners to build a bridge 100 yds. south of the present 
stone bridge at the Falls. The drives on the east side of 
the river are to be spanned by a stone arch, and on the 
west side appliances are to be used for deadening the 
sound of the traffic. The bridge will be used by the 
Baltimore & Ohio. 

Lancaster, Pa,—The Pennsylvania Railroad is now 
engaged in putting up a temporary scaffolding at Mill 
creek to provide for the removal of the iron bridge there 
to make room for a stone structure, The iron bridge 
will be removed about July 1. 

Baltimore, Md.—The mayor has signed the bill ap- 
propriating $80,000 for a new iron draw at the Light St. 
bridge, 

Richmond, Va.—The free bridge across the Jame 
river will probably be replaced by a new iron structure 
ata cost of about $50,000. 

Milledgeville, Ga.—The contract for an iron bridge 
over the Oconee river was let June 3 to Geo. H. Crafts, 
of Atlanta, Ga., at $11,660, 

Parkersburg, W. Va.—The proposition to issue $0,- 
000 in bonds for a bridge over the Little Kanawha river 
has been defeated by public vote. 

Wheeling, W, Va.—The Wheeling Bridge Co, has been 
organized. President, Capt, JoHNn McLuURE; Vice-Presi- 
dent, H. ScumuULBACH; Secretary, J. E. HUGHES. 

Birmingham, Ala, — It is proposed to build a bridge 
over the railway at 2ist St. 

Memphis, Tenn.—The contract for granite for the 
piers of the Mississippi bridge of the Memphis & Kansas 
City Beidge Co. has been let to the Southern Granite Co., 
of Atlanta, Ga., at about $100,000, 

Nicholasville, Ky.—Mr. J. H. Pearson, Chief Engi- 
neer of the Richmond, Nicholasville, Irvine & Beatty- 
ville Ry., has awarded the contract for the Kentucky 
river bridge, 300 ft, channel span, to the Shiffier Bridge 
Co., of Pittsburg, Pa. The same company has contracts 
for 8 other bridges for the same road. 

Taylorstown, O.—Proposals for an iron bridge over 
the Baltimore & Ohio will be received until June 26 by 
F. J. REINHARD, County Auditor, Columbus, 0. One 
span, 100 ft. long, 16 ft. roadway ; capacity, 60 lbs. per sq. 
ft. of floor. Plans and specifications on file. 

Delaware, O0.—The County Commissioners received 
proposals from 15 different establishments for the con- 
struction of a bridge over Big Walnut creek at Galena. 
The prices ranged frem $11.80 to $14.9 per ft., the Cham- 
pion Bridge Co. being the highest and the Milwaukee 
Bridge Co. the lowest. 

Logansport, Ind .—The contract for the erection of 2 
wrought-iron truss bridges has been awarded by the 
Commissioners of Cass County to the King Iron Bridge & 
Mfg. Co., of Cleveland, O., at $10,736 and $17,948, 

Belleville, Mich.—It has been voted to issue bonds to 
build a bridge over the Huron river. 

Houghton, Mich.—An iron approach to a bridge is to 
be built; 410 ft. long, 16 ft. roadway, 8 ft, sidewalk; cedar 
block paving. Address Gro. C. SHELDEN. 

Holland, Mich.—The contract for the new iron bridge 
across the Black river has been awarded to the Wisconsin 
Bridge Co., of Milwaukee, Wis., at $4,000. 

Minneapolis, Minn.—The City Engineer is preparing 
plans for bridges at the railway crossings at Laurel, Fort, 
and 15th Aves. 

Topeka, Kan.—The Bridge Committee bas recom- 
mended the construction of a wagon bridge, 58 {t. wide, 
with a 36 ft. roadway. Cedar bluck paving. Plans are 
being prepared and bonds for $225,000 are to be issued. 

Wellborn, Tex.—The County Commissioners have 
decided to build 2 bridges over the Brazos river, one of 
which will probably be at Wellborn. 

Hempstead, Tex.—It is proposed to bwida free bridge 
ane the Brazos river, between Hempstead and Belle- 

Mission, B, C.—The contract for the Frazer riv: + 
bridge for the Canadian Pacific Ry. has been let to 1. 
McGillivray, 


Qanals.—The Qrange Transit Canal Co., of Floral City 
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Fia., is having surveys made for an extension of % miles 
of its canal. 
‘The Middlesborough canal, at Middiesborough, Ky.. 
for which 8. P. Conpon has the contract, will cost about 
$30,000. 

Bridges and Culverts.—Contracts have been awarded 
as follows by F. J. O'FLanerty, County Surveyor, Kan- 
sas City, Mo,: 1 iron truss bridge, Wrought [ron Bridge 
Co., $587 ; abutments for same, I. Walsh, $3.% per cu. yd.; 
4 wooden bridges, John Dwyer, $00 each; 3 wooden 
bridges with tresties, John H. Sparks, $236 each; 1 arched 
culvert, John Burk, $4 per cu, yd.; 3 box culverts. John 
Burk, $7.15 per cu, yd.: 4 stone abutments, Chas. O’ Con- 
nor, $2.80 per cu. yd, 


ELECTRICAL. 


Electric Light.—_Rockland, Me, The Eastern Con- 
struction Co. has offered to put in an electric light 
plant for $7,000. 

Hartford, Conn.—The contract with the Hartford 
Electric Light Co. expired June 1; the only bid for the 
ensuing yevr was from this company, and this will not 
be acted upon by the Council before June 10. The 
acceptance of the bid is recommended. 

Greenbush, N. Y.—A resolution to accept the bid of 


the Greenbush Electric Light Co., for lighting the : 


village by electricity was lost bya tie vote. A reso- 
lution for receiving proposals for electric lighting was 
adopted. The bids will bs opened at the next meeting. 

Tonawanda, N. ¥.—The Tonawanda Electric Light 
and Power Co., has been incorporated by J. N. Hinkey: 
A. G. Kent and A. C. CAMPBELL. Capital stock, $1,000. 

Lansingbury. N. ¥.—Bids of lighting the streets 
with 100 arc lignts of 2,000 c. p.. have been received. 

Newark, N.Y.—A contract has been made with Moffett 
Hodgkios & Clarke, of Watertown. There are to be 40 are 
lights of 2,000 ¢. p..to burn 26 nights per month. The 
rental is $2,400 per year for 5 years 

Marietta, Pa.—A \oca) company, with $10,000 capital 
stock, has been organized. 

Allegheny, Pa.—The Allegheny County Light Co’ 
and the East End Electric Light Co. want to putin are 
instead of incandescent lights on the side strects. The 
contracts were made in December last and are for 3 
years from Junuary 1, 188. The lights are to be in 
operation by July. The price of the are lamps is $100 
per annum, candle power incandescent, $12 per an- 
num, and 25 candle power, $16. 

Baltimore, Md.-The Mayor has signed the ordi- 
nance directing the contract for lighting to be made for 
ope yeur with the lowest responsible bidder. The 
Brush Co., will probably continue lighting. 

Bainbridge, Ga.—An electric light system is con- 
temPlated. 

Tiffin, O.—The city has contracted to pay $88 each per 
year, for electric lights of 2,000 ¢. p. 

Bryan, 0,—The city is now lighted witb 38 arc lights 
on the Schuyler system. 

Springfield, Ill.—The Springfield Electric Light & 
Power Co. has located its 100 new lights. 

Lakeside Minn,—The Lakeside Electric Light & 
Power (o., has been invorporated by kpGaR Brown, J. 
E. MaRvIN and W. Van Brunt. 

Sauk Centre, Minn —The Counci! has passed an or- 
dinance p»rmitiing the Acme Electric Co. to put in a 
plant for furnishing light, heat and power. The city 
will use 10 are lights of 2,000 each for the business por- 
tion of the city, and mumerous incandescent lights for 
the outskirts. The company will also furnish power 
for running machinery. 

Brainerd, Minn .—The city has voted in favor of giv- 
ing a contract of electric lighting to a company which 
proposes to develop ths water power. 

Argentine, Kan,—The Argentine Electric Light Co.. 
has been organized by T. J. Ennicut, A. Kuen and J. 
P. Bygne. Capital stock, $150,000. 

Hutchinson, Kan.—A franchise for electric lighting 
for 25 years has been granted to R. R. Price. 

Houston, Tex.—The city’s contract with the Houston 
Electri+ Light and Power Co. expired May 31,and the 
company was notified to cease lighting. 

St, Mary's, Ont.—T wo bids were received for electric 
lighting ; the Ball Co., of Toronto, bid 12} cts, per nicht 
per afe light of 1,000 ¢. p-. and 5 ets. for 30 ¢. p. incande- 
scent lights; the Reliance Co., of Waterford, bid 13 cts. 
and 7 cts. 


Electric Light Wires,—At Cincinnati, O., the Board 
of Public Affairs has adopted a resolution rescinding 
all pe: mits granted to elecric light com panies for string- 
ing wires, and the engineer was instructed to allow no 
more wiresto be strung until samples have been sub- 
mitted to the Board forexamination. This action was 
taken at the recommendation of Prof. Frexca. 


WATER AND MUNICIPAL. 


Water Power.— Winnipeg, Minn,—The Water Power 
Committee has requested Mr. J. T. FannInG, of Minne- 
apolis, Minn., to make an © fon and report upon 
the proposition to utilize the water power of the As- 
sinniboine river, The clerk has algo been instructed to 
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write to mill owners and others employing machinery. 
inviting them to meet the committee and give evidence 
as to their requirements, the present cost to them of 
Steam per horse power, and the inducements which 
would lead them to take advantage of the water power if 
rendered available by means of the expenditure proposed 
on the part of the city. 


Sewerage.— Waterville, Me.—Work on the sewerage 
system has been commenced, under the charge of Super- 
intendent FAIRBANKS 

Fairfield, Me.—Surveys for a sewerage system have 
been made by Mr. Getcue.t, C. E,, of Vassalboro. 

Ware, Mass.—\t is proposed to appropriate $12,000 for 
a part of the new sewerage system to be built this 
summer, 

Westfield, Mass.—Work will be commenced in June 
on the sewers for which $25,000 has been appropriated. 

Providence, KR, I.—The Board of Aldermen bas adopted 
resolutions creating a Sewer Commission to direct the 
construction of a sewerage system in accordance with 
Mr. Gray's plans, which were endorsed by a committee 
of the American Society of Civil Engineers in 1687, and 
adopted by the City ~ouncil, 

Albion, N. ¥.—Mr. GAskILi, of Medina, bas made a 
proposition to put in sewers, with an outfall into Marsh 
creek. The cost is estimated at $25,000. 

Passaic, N. Y.—The Newark Aqueduct Board has ap- 
plied for an injunction to restrain the city of Passaic 
from building sewers to discharge into the Passaic river 

Cireleville, O.—The proposition to expend $40,000 on a 
trunk sewer has been defeated. 

Norfolk, Va,—The City Council has authorized the 
issue of bonds for building sewers in District D. 

Chattanooga, Tenn.— The contract for completing 
the Broad St, sewer has been let to Gro, L, GILLESPIE at 
$10,709. 

Meridian, Miss.—A system of sewers is projected. 

Three Rivers, Mich.—The question of establishing a 
sewerage system is being agitated, 

Winnetka, 1U,.—Sewers are to be built shortly. 

Madison, Wis.— An order has been passed authorizing 
the construction of certain sewers in accordance with 
the plans for the several] systems of sewerage. 

Winona, Minn.—The Sewerage Committee has re- 
ported in favor of adopting the Shone system 

Sioux Falls, Dak.—About 8 miles of sewers are to 
be built this year. 

Grand Island, Neb, —The city has voted to issue 
bonds for $50,000 for a system of sewerage. 

Los Angeles, Cal.—The Council has passed an ordi- 
nance which designates the route of the outfall sewer, 
and is preparatory to the starting of the work. 

Waco, Tex.—The Council has authorized the issue of 
$35,000 in bonds for a sewerage system 


Hyatt Filters.—The Hyatt Pure Water Co., of New 
York, has recently closed contracts to put in its system 
of filtration at Shreveport, La,, and Stephen's Point. 
Wis. The new plants put in at Richfield Springs. N. Y." 
and Asheville, N. C., have been put in eperation. 


Sewer Flushing.—The Fort Smith Water Co., Fort 
Smith, Ark., is said to refuse the use of water for sewer 
flushing purposes, although such use is specified in the 
franchise given the company, The city bas offered the 
company $4,500 per year for 100 additional bydrants, 
which the company has refused. The proposition will 
probably not be renewed. Pending these differences the 
new sewer system just about completed cannot be used 


Water-W orks.— Maine.—Caribou. Work on the dam 
and water-works is progreasing.——Presque Isle. About 
1,000 ft. of pipe extensions will be used. 

New Hampshire.—Miiford. Work is to be com- 
menced very soon. 

Massachusetts .—Foxboro. The town has voted to 
contract with the water supply district for a water sup- 
ply at a cost of $30 a hydrant, on a basis of not less than 
3) bydrants, for the term of 5 years. The district has 
appointed a committee to see if the Legisiature would 
authorize them to issue bonds to the amount of $75,000 
for the purpose of introducing a system of water-works. 

Connecticut .— West Haven, The quality of the wate 
supply is said to be unsatisfactory.—New London. 
new high-service system is contemplated. 

New York,—Green Isiand. There has been some diffi- 
culty between the village trustees and the water com 
pany in regard to the consumption, and it is proposed to 
put in meters.——Potedam, About mile of main is to 
be laid,——Avoca, The new works will probably be fin- 
ished in July.—~—Castile. The new iron tank has been 
completed.——New Rochelle. The water company is 
extending its mains to Premium Point.~—Newburg. The 
Water Commissioners are in favor of a system of filtra 
tion —Le Roy. There are no public water-works, only 
Holly pumps for use in case of fire in the business part, 
of the town. Water-works are projected. 

Pennsylvania.—Bioomsburg. A new pump has been 
putin; 5 to 10 hydrants and 2 to 6 meters are to be placed 
and a new reservoir built,.—Allegheny. The Water 
Committee will lay about 15 miles of 6, 8 and 1-in. pipe, 
contracte for pipe laying have been let to James McA leo 
and T. M, Scanion, 
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District of Columbia.—Washington. The District 
Commissioners will receive bids until June 22 for cast- 
iron pipe and valves. 

Virginia.— Roanoke. A Philadelphia syndicate has 
purchased the franchise and plant of the Ronake Water- 
Works & Gas Light Co.—Covington. The contract 
ior the water-works has been awarded to Thomas Barry 
& Co., of Kichmond. There will be a reservoir of 47, 
000 galls. capacity. 

Georgia.— Macon. The Macon Water & Gas Co. 
will not putin its new pump yet. Northern capitalists 
are said to be negotiating for a site for new works. 

Alabama,—Fiorence. The water mains are being ex- 
tended about 3 miles.——Fort Payne. The new works 
will be on the stand-pipe system.——Spring Garden. The 
Spring Garden Water Co. wants 1,400 ft. of 3-in, cast-iron 
pipe and 1,700 ft. of 2-in. wrought-iron pipe.—— Birming- 
ham. It is proposed to purchase land and several arte- 
sian wells at Gate City and to pipe the water to Birming- 
ham, 

Louisiana.—New Orleans. The city has accepted the 
decision of the Supreme Court of Louisiana in favor of 
the water company. 

Tennessee.—Nashville. The superintendent is prepar- 
ing specifications for a new engine of 10,000,000 or 15,- 
000,000 galls, daily capacity. The 50,000,000 galls. reservoir 
will be completed by November. Bids will shortly be 
advertised for 36-in. pipe.——Laurenceburg. A water 
company is to be organized, 

Kentucky.—Danvilie. The cost of the projected works 
is estimated at $80,000.—-Central City. The Central City 
Water Co, wants pumps, hydrants and 8-in. pipe.——Mid- 
dieborough. Water-works are to be built by J. H. MEAD, 
of New York. 

Ohio.—Cleveland. About 10% miles of pipe extensions 
are to be laid by the water trustees. Work is progress- 
ing on the tunnel.——Cincinnati. The water-works at 
the Spring Grove Cemetery have been completed, They 
cost about $25,000.——Marietta. Mr. Joan W. HI, C. Fe 
of Cincinnati, has been engaged by the City Council to 
prepare plans and specifications for water-works, 

Indiana ,—Indianapolis. The Indianapolis Water Co. 
will enlarge and extend its works, build a new pumping 
station and spend $150,000 for new plant. 

Michigan.—Gladstone, Proposals for furnishing and 
laying 700 ft. of 16-in. cast-iron pipe will be received by 
A. P. Smitrn, City Clerk, until June 15.—St. John’s. 
Proposals for the construction of water-works will be 
received until June 12 by C, P. BAKER, Village Clerk.— 
Monroe. The Monroe Water Co. will open proposals June 
10 for building engine house and inlet crib in Lake Erie. 
also for laying 2,500 ft. of 20-in. cast-iron inlet pipe, 22,680 
ft. of 12-in., 4,100 ft. of 10-in., 16,980 ft. of 8-in., 30,946 ft. of 
6-in., 4,550 ft. of 4in pipe; also 128 hydrants and 77 
valves. Mr E. F. FuLuErR, of 11 Wall St., New York City 
is the engineer, ® 

Wisconsin .—De Pere. The De Pere Artesian Water 
Supply Co. has increased its capital stock from $5,000 to 
$10,000, 

Iowa,.— Algona. Water-works are to be built,—Cedar 
Falls. Proposals will be opened by the Water Committee 
on June 10 for furnishing and laying about 2.972 ft. of 4- 
in, cast-iron pipe, and other work for extensions. 

Minnesota,—Lakeside. The Lakeside Water & Light 
Co. has been incor porated by EpGar Brown, J. W. MAR- 
vin, and E, E. SHERWOOD. Capital stock, $50,000, 

Kansas.—Argentine. Plars for the water-works are 
being prepared by Nier & Mitchell, ot Kansas City, Mo. 
The cost of the plant will be about $75,000. 

Nebraska.—Madisov. A pump and boiler for the 
water-works has been received from the Pond Engineer- 
ing Co., of St. Louis.——Minden. Water-works will prob- 
ably be built this summer.——Orete. The city has con- 
tracted for works to cost $60,000.—Lincoln. The new 
well and pumping machinery will soon be in operation; 
the well will yield about 1.500.000 galls. per day. 

Dakota,—Waspeton. During this season there will 
be about 3 to5 miles of pipe laid; also 12 hydrants, 15 
valves, and 5 meters set. 

Montana,—Helena. City Engineer MILuer is engaged 
in investigating the sources of water supply, and will 
report shortly. 

Colorado.—Greeley. The works will be in operation 
in July. —— Central City. The entire issue of $30,000 
water bonds was sold May 25 to W. J. Hayes & Son, of 
Cleveland, O., at $32.850.——Pueblo. The Water-Works 
Trustees have purchased from the Holly Mfg. Co., of 
Lockport, N. Y., 2 Gaskill, horizoutal compound engines 
of 5,500,000 galls. daily capacity each, to increase the 
water supply on the North Side. The plant will cost 
$55,000 complete.——Aspen. About 5,000 ft. of 4 and 6-in. 
pipe will be laid, and 6 hydrants and 8 valves set. 

Washington Territory.—Cheney. 
now under construction. 

California.—Phcenix. The new stand-pipe has been 
finished.——Merced. The main pipe from Huffman's 
dam, which supplies the town with water, tursta few 
weeks ayo, and the town was without water for several 
hours.——San Diego. The city engineer has been di- 
rected to prepare plans and estimates for a system of 


Water-works are 


Utah.—Park City. 
being Jaid, 

Idaho.—Boise City. The question of an improved 
water supply is being agitated, 


Special Reports of Water-Works 
Construction. 
Caribou, Me.—H, M. HEATH, Augusta, Me., Treasurer 
of the Caribou Water Co., gives the following informa- 
tion: 


Construction was begun May 10 and the works are to 
be in operation Oct.1. M.M. Trop, of Boston, is engi- 
neer, and FREELAND Jones, of Caribou, is assistant engi- 
neer. The company will put in its masonry and erect its 
buildings. Contracts for pumping machinery have not 
been awarded, but contractors for other material and 
work are: For pipe, R. D. Wood & Co., Philadelphia ; for 
specials, Builders’ Iron Foundry, Providence, R. L; 
trenching and ry laving, Dan’l Dacy. Boston; stand- 
pipe, E. Hodge & Co., Boston; Matthew’s hydrants and 
Eddy valves will be used. The supply will be pumped 
from Aroostook river to a stani-pipe. The pump will 
have a daily capacity of 1,000,000 galls., and will be driven 
by water power; the stand-pipe will have a capacity of 
£5,000 galls. There will be 3 miles of 8 and 6 in, cast- 
iron and wrought-iron mains and 26 hydrants. The 
capital stock of the company is $60,000 and there are 
$90,000 of bonds. The franchise provides for freedom 
from taxation and a yearly rental of $80 each for 25 
bydrants. A dam i« being built across the Aroostook 
river, and the com ,any will have a surpuls of 1,200 
H, P, to lease. Population, 4,000. A.B. FisHer will be 
Superintendent. 


Fort Fairfield, Me.—The following information has 
been given by E. H. Gow1ne: 


The Frontier Water Co. was chartered in March, and 
has contracted with W. H. Wurrcoms, Norway, Me.. to 
construct a system of water-works, consisting of a 1.000,- 
00-gall. reservoir. 13,000 ft. of 10, 1,000 ft.. of 6, and about 
3,000 ft. of 4-in. pipe. There will be 17 hydrants. It is ex- 
pected that work will be begun about July 1. Estimated 
cost, $40,000. President. NICHOLAS FESSENDEN; Secre- 
tary, E. L. HouGuton; Treasurer, J. F. Hacker. The 
company’s charter includes electric lighting, but as yet 
nothing has been done about constructing an electric 
light plant. 


Torrington, Conn.—C. L. MCNEIL, Secretary, informs 


us that the company is thirking of putting in a new res- 
ervoir. g 


Baldwinsville, N. Y.—The town recently voted to 
raise money by taxation for water-works, Address 
Town President BLANCHARD for further information. 

Potsdam, N. ¥.—W. F. P, SEALY, Superintendent, in- 
forms us that an auxiliary steam pump, to cost about 


$1,000, is contemplated ; also that the mains will be exten- 
ded 4 mile. 


Goldsboro, N, C.—The following was given by E, F. 
FULMER, 11 Wall St., New York: 


The Goldsboro Water Co will have the works now 
under construction in operation by Aug. 1. E. ", Fri- 
LER is designing, and Jno. W. Newson, Constructing En- 
gineer, The officers are: President, CHAS. M. BERRIATT; 
Secretary, NATHANIEL P. HoBart; Treasurer. R. I. 
SHANNON, The Worthington Steam Pump Co. furnis 
the two 1.900,000-gall. comp: und, condensing pumps, and 
Dewey Bros., Goldsboro, the boilers. There will he a 
stand-pine 18 ft. in diameter by 110 ft. high, from Tip- 
pett & Wood Phillipsburg, N.J. Ludlow valves and hy- 
drants will be used. Water is taken from Little river. 
There will be 7% miles of mains and 54 hydrants. The 
works will cost $100.000, and there wil! be $100,090 of capital 
atock and $75.00. of bonds. The franchise is for 30 years. 
Population, 6,000. 


Spring Valley, Ala.—J, W. TucKER, President of the 
Spring Garden Water-Works, Land & Improvement Co., 
writes that his company proposes to have in operation by 
Aug. 15 water-works to supply the village of 400 inhabi- 
tants. Water will be pumped from a large spring toa 
reservoir, Estimated cost. $1.500. 

Brenham, Tex.—J. N. Brown, Secretary, informs us 


that two miles of new mains have been proposed for this 
summer. 


Natchez, Miss.—The following was given by J. F. 


THOMPSON, Fimira, N. Y., President of the Natchez 
Water & Sewer Co,: 


Works will be completed in August, construction hav- 
ing been begun in April. with J. Jonrs as Designing, and 
P. K. Yates, Natchez, Constructing Engineer. Tn addi- 
tion to the water-works the company is building 7% 
miles of sewers. The contractors are: For masonry, 
— Culberston. Pine Bluff. Ark.; sewers, Trwin 
Maher, Greenville. O.: N. O. Nelson Mfg. Co., St. Louis, 
Mo.; boilers, Mid Continental Roiler Works, Kansas City, 
Mo.; pipe and specials. South St. Louis Foundry ; trench- 
ing and pipe-laying, HENRY Drepricn, Natchez: stand- 
pipe, FRANK FE. PALMER, Kansas City, Mo. White hy- 
drants and Eddy valves will be used. Water will he 
pumped from the Mississippi river toa stand-nine 12 ft. 
in diameter by 150 ft. hich. There will be a 1.500,000-gall. 
compound and a 1.000,000-gall. high-pressure pump; also 
8 miles of 14 to 6in. cast-iron mains. and 115 hydrants. 
The cost of water-works and sewerage combined will 
be $160,900. The franchise is for 30 vears, and the an- 
nual hydrant rental is $50 each. Population, 12,000. 


Harrodsburg, Ky.— EE. H. Gautier has given the 
following: 


The Harrodsburg Water Co. will begin the construc- 
tion of water-works the latter part of July, and the 
works will cost $50,000. Water will be pumped from 
Sait river, or wells, to a stand-pive. The posed 
contract is to be voted upon by the town July 8 It 
provides for an annual rental o1 $2.850 from the town, 
L. D. CornpNEtt is President of the company. and P. K. 
— is Chairman of the Water-Board. Population, 


A small amount of mains are now 


Xenia, O.—Jno. P. MARTIN, who has the franchise for 
works, send the following information : 


franchise is for 20 years, and the annual hydrant 
is $5,000. Mr. MARTIN invariabiy employs local laborers 
at $1.50 per day, with better results than otherwise. 


Greensburg, Ind.—Weare indebted to E. F. Furr, 
11 Wall St., New York, for the following: 


Construction is now under way. and the works will be 
put in operation by Sept.1. E. F. FULLER is Designing 
and Gro, C. STEVENS, Constructing Engineer. The sup_ 
ply will be from tube wells, by direct pumping. There 
will be two compound, non-condensing, Blake pumps 
with a daily capacity of 1,500,000 galls.; also 8 miles of 
cast-iron pipe from Dennis Long & Co., Louisville, Ky. 
and 100 Ludlow hydrants. Ludlow valves will siso he 
used. The works will cost $100,000, which is the amount 
of the capital stock and also of the bonds. The franchise 
is for 30 years, with an annual bydrant rental of $35 each. 
Population, 6,000 


Monroe, Mich.—Mr. FULLER also sends the following : 


The supply will be from Lake Erie, by direct pumping 
There will be two 1,500,000-gall. compound. condensing. 
duplex pumps, 15 miles of mains and 128 hydrants. The 
pipe and specials will be from the Lake Shore Foundry, 
Cleveland, O. Ludlow valves will be used. Work was 
begun June 1,and will be finished about Oct.1. The 
franchise is perpetual. The officers are: President, Gro. 
SPAULDING; Secretary, CLARENCE W. Scott: Treasurer, 
EpwarpD York. The Designing Engineer is E. F. Fri- 
LER; Constructing. CHesTeER R. MCFARLAND. Estima- 
ted cost of works, $150,000. Population, 6,500. 


Onargo, Ill._—Wwm. P, Prerson informs us that water- 
works have been proposed here. 

Medicine Lodge, Kan.—We are indebted to KenNetu 
ALLEN, Kansas City, Mo., for the following: 


The population is about 1,600. A franchise for works 
has been granted to Cras. H. E.pREpD, and plans and 
specifications have heen made by KENNETH ALLEN. D. J. 
ABER, Medicine Lodge. is Constructing Engineer. The 
village furnishes the supply of water, which is from Film 
creek, 4 miles north. from which a ditch built about a 
vear ago, ata cost of $13,000. conducts water to within 
% miles of the village. At this point a fall of 60 or 70 ft. 
may be utilized. The ditch has a capacity of about 840 
eu. ft. per minute, The ditch will be continued to a 
point near the village, where a dam, filter and pumping 
station will be built. Direct pumping will be used. The 
original plans provided more large mains than will be 
put in, plans havine heen changed to the following: 
900 ft. of 10, about: 1.375 ft. of 8. 3.010 ft. of 6. and 7.370 ft, 
of 4-in. pine. There will be 21 valves and 20 dounle dis- 
charge hydrants. The works are to be completed Sept. 1. 


Smith Centre, Kan.—We are informed that works 
will be built by the village this summer. They will be 
built about as described in The American Water- Works 
Manual. under Projected Works. 

Luling, Tex.—JNO. ORCHARD, Secretary of the Luling 
Water-Works Co., gives the following: 

The comnany has secured ahout one-half of the neces- 
sary capital and would like to get outside parties to take 
the halance of the stock. The estimated cost of the work 
is $18,000. Water will be pumped from San Marcos river 
to a stand-pipe. 

Pheniz, Ariz,—J. M. GARDENER, Superintendent of 
the Phoenix Water-Works Co,, informs us that a new 
stee] stand-pipe. 14 by 19 ft., is now being built by the 
Ino. O’Brien Mfg. Co., St. Louis, Mo. 

Iberville, P, Q.—Lovuis Brron, FEngineer-in-Charge, 
writes that % mile of pipe will be laid this summer and 3 
hydrants set. 

Roslyn, Wash. Ty.—The following information is 
from C. R. BONNELL: 

The town wishes to raise $5.90 on bonds to con-truct 
works. The bonds will he pavable at the rate of S500Aa 
vear, with semi-annual interest. The ponulation ia about 
1.590. Water will he taken from a mountain stream bv 
gravity The stream has a sectional area of Msq. ins, A 
dam would he necessarv. CHAS. MILLER is Chairman of 
the Council, and Gro, RoDAMICK has been employed as 
engineer, 


What Water-Works Men say of The Manual 
of American Water-Works. 


Tnvaluable asa hook of reference for those interested 
in public water supply systems.— Boston Journal of Com- 
merce. 


It is necesearv in order to act with intelligence to 
know all the detailz of a business, and this the Manual 
supplies. It ie well managed as a book of reference. 
and cannot fail to be in demand now that the ranid 
growth of towns is makine the water supply so impor- 
tant a problem.—Houston (Tex.) Post. 


Almost. invaluable to town authorities who are con- 
temrlatine. or have invested in, a eystem of water- 
works.—Utica (N. Y.) Herald. 


Of large practical value to those building and caring 


for this class of property.—The (Nashville, Tenn.) Amer- 
fean. 


Altogether the hook must prove indispensable to every 
one connected with the water systems of our cities.—De- 
troit Free Press. 


The onty deficiency seems to be that occasionally 
water-works companies refuse to revort upon certain 
items in their financial affairs, in which case an estimate 
ia given hy the compiler from the best evidence he can 
otherwise obtain.— Eau Claire ( Wis.) Free Press. 


An invaluable volume of reference and instruction, 
one arranged and handsomely printed.—Toledo, 


Its value to the various classes interested in the erec- 
tion of water-works must: be great, as it contains a vast 
amount of information, just such as they need.— Brook- 
lyn (N. Y.) Eagle. 


The work seems very complete, and will be very valu- 
able to me.—R. C. P. CoGGESRALL, Sec’y New_ England 
Water-Works Aseociation. and Supt. and Chief Engr. New. 


-, Bedford (Mass.) Water-W orks. . 


There will be 14 miles of 14 to 4 in. mains, 1% hydrants, “ It is juet what weoften need. a history of al) water- 
® 5,000,000 gall, pump, and a stand-pipe 2) by 125 ft. The » works.—DoraLp MiLcee, City Engr., Cheyenne, Wyo, 


water-works,—- Red Bluff. Abont 4,000 ft. of 3 to 8-in. 
pipe are to be laid, 





